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NATIONAL HIGH SCHOOL AND JUNIOR COLLEGE MATHEMATICS CLUB 



601 Elm Avenue, Room 423, Norman, Oklahoma 73019 
405-325-4489 

Cosponsored by The Mathematical Association of America and The National Council of Teachers of Mathematics 


April 24, 1989 


NATIONAL OFFICERS 


PktSIUtMT PAMUA J. DkUMMOM* 
Rennet** Colic™ 

Department o| Mathematics 
Manciu. GA 300C1 



Dear Tammy: 


Prlsidekt-Elmt: Ur. John Kxni.il y 
Naitooal Science 1-oumJaiion 
ISUO C. Si. NW. Room 63iJ 
WiAbiogton, D.C. 2U55U 


Scc.-Treas.: Dr. Thomas J. Hill 
D epartment of Mathematics 
University of Oklahoma 
601 Elm. Room 423 
Noraun. Ok 730l¥ 


Gov. jEANNt Nelson 
K aroehatnctu Schools 
Kapalaraa Heights 
Honolulu. HI ¥6817 


* 


Lynn Bamtis 
|,hr» Jay High School 
;ol I Marbacb Rd. 

S*o Antonio, TX 78227 


Gov. Gwbnoa Snoddy 
Austin High School 
1623 Danville Rd., SW 
Decatur, At 35o01 


Gov. Annablux Robinson 
Lebanon High School 
Harding Drive 
Leoanon. TN 37087 


Retrlsi ntattvy Katweainl Layton 
Mathematical Assn, of America 
Beverly Hills High School 
Beverly HOls. CA ¥0212 


REMbSENTATIVL. liAfUlARA STOTT 

Nai’l. Council of Teachers 
of Mathenuiii'% 

River date High School 
240 Riverdale Dr. 

Jeffenoo, LA 70121 


As national secretary-treasurer for Mu Alpha Theta, it is my 
pleasure to inform you that you have been selected as the 1989 
winner of the Andree Award, offered by Mu Alpha Theta in honor 
of Dr. Richard Andree and Mrs. Josephine Andree, who founded 
Mu Alpha Theta some thirty years ago. 

As you know this award is given to an outstanding student who is 
planning a career in the teaching of mathematics and whose college 
major reflects this interest. The cash award is $1000, and a check 
for that amount is enclosed. 

We hope that you will be able to attend the annual convention of 
Mu Alpha Theta to be held in Tampa, Florida, August 3-8, 1989 at 
the Hyatt Regency Westshore, at which time your award will be 
formally announced and you will be presented with a commemorative 
plaque. If you are able to attend, Mu Alpha Theta will pay f° r your 
registration, meals and lodging. If you will be able to attend, 
please let us know. 

You are to be congratulated for having won this award, for the other 
nominees were of outstanding quality. We hope this honor will serve 
to strenghten your commitment to a career in mathematics teaching. 

Sincerely, 





TJH/dr 

cc: 


Mrs* Lois McMullan 
East Central Community College 
Josephine Andree 
Governing Council 
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EAST CENTRAL COMMUNITY COLLEGE 


OFFICE OF 


THE PRESIDENT 


DECATUR, MISSISSIPPI 39327 


May 5, 1989 


601 - 635-2111 



Dear Tammy: 

On behalf of the Board of Trustees, administration, 
faculty, and staff of East Central Community College I 
want to congratulate you for having been awarded the 
Mu Alpha Theta Andree Award for 1989. To have been 
named the first recipient of this prestigious national 
award is d signal honor. We at East Central Community 
College are extremely proud of you. 

You have brought much honor to East Central during 
the two years you have been here as a student. Also, you 
have set an example of excellence in learning that will, 
I'm certain, have lasting positive effects on others for 
many years to come. 

Best wishes for all of your future endeavors. It 
will be exciting to observe your future unfold. 


With warmest regards, I am 



Eddie M. Smith 
President 


EMS:las 


cc: Governor Ray Mabus 

Board of Trustees / 
Mrs. Lois McMullan*' 
Dr. Shelby Harris 
Mr. Mac McClellan 
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COMPETITIONS CAN BE FUN! 

School Coratest Marks Group ‘Power Question 9 
40th Anniversary Unique Challenge 


The Mathematical Association of America recently noted 
the fortieth anniversary of the American High School Math¬ 
ematics Examination, currently written by almost 400000 
students in over 6000 high schools in the U.S., Canada, 
and abroad. Designed to stimulate interest in mathematics 
at high school level, the contest—now in thirty-question, 
multiple-choice format—was cosponsored by the MAA and the 
Society of Actuaries. Mu Alpha Theta became a sponsor in 
1965, NCTM in 1968, and other groups followed. 

Of the approximately 10 000 000 students who partici¬ 
pated in the first thirty-nine contests, only 28 have 
written perfect papers, the MAA report notes. 

Focus, the MAA newsletter, invited its readers to try 
five sample questions from recent examinations. "Remember 
that no calculators are permitted!" the report directs. 

1 Which of the following is closest to - /fr3 ? 
(A) 0.12 (B) 0.13 (C) 0.14 (D) 0.15 

(E) 0.16 

2. A ball was floating in a lake when the lake 
froze. The ball was removed (without breaking the ice), 
leaving a hole 24 cm across at the top and 8 cm deep. 

What was the radius of the ball (in centimeters)? 

(A) 8 (B) 12 (C) 13 (D) 8/3 (E) 6/6 

3. Each integer 1 through 9 is written on a separate 
slip of paper and all nine slips are put into a hat. Jack 
picks one of these slips at random and puts it back. Then 
Jill picks a slip at random. Which digit is most likely 
to be the units digit of the sum of Jack’s integer and 

Jill's integer? (fi)l (c) 8 (D) 9 (E) Each is 

equally likely. 

4 If sin(x) = 3 cos(x) then what is sin(x) cos(x)? 

(A)i (B)i (Of <D)i (E>£ 


5. 

Suppose 

that p and q 

are positive numbers for 

which 

log Q (p) 

= log 12 (q) 

= log 16 (p + q) 

What is 

the value 

of I? 

P 



(A) f 

(E) f 

(B) i(l + /3) 

(C) | (D) i(l + 75) 


Problems, answers, and solutions to all AHSME papers 
uip’in a group of New Mathematics Library publi- 
ar " ons (to date, vols. 5, 17. 25, and 29). 

Ca Answers to the above questions appear elsewhere in 

this L£& issue ~_ 


Representing a high level contest challenge for a 
student group at the level of Mu Alpha Theta seniors, the 
annual ARML Power Question is—reliably—one of the best 
to come across the Mathematical Log editorial desk. The 
1989 question has just arrived from Harry D. Ruderman, an 
outstanding friend and supporter of Mu Alpha Theta. Dr. 
Ruderman notes that question preparation is teamwork with 
colleagues Gil Kessler and Larry Zimmerman, but admits to 
being "quite proud of the Pythagorean polygon." 

The 1989 Power Question follows, with its sample solu¬ 
tion, also supplied by Dr. Ruderman, to appear in our Tall 
Timbers supplement. 

Care to get together with mathematically inclined 
friends and give the Power Question a cooperative try? 

* * * 

A convex n-gon will be called "Pythagorean" if it has 
integer sides, it is cyclic, and its longest side is a di¬ 
ameter for its circumscribing circle. It shall be denoted 
by Pn or Pn:(a,b,...), where a,b,... are the lengths of 
its sides. We shall always use the letter d for its long¬ 
est side. [Thus P3 is a Pythagorean triangle. Note that 
it would be a right triangle.] 

I. 

[There is a theorem which states (in part) that: if a 
prime d is the hypotenuse of a Pythagorean triangle, then 
d 3 is the hypotenuse of two Pythagorean triangles, d* is 
the hypotenuse of three Pythagorean triangles, etc.] 

A. Find two P3’s for which d = 25. 

B. Find three P3’s for which d = 125. 

II. 

Ptolemy's Theorem says: A convex quadrilateral is 
cyclic if and only if the product of its diagonals equals 
the sum of the products of the two pairs of opposite sides. 



A. If the P3:(3,4,5) is reflected as above, a quad¬ 
rilateral EFGH can be formed (it will not be a P4, as FG 
is not an integer). Multiplying each side by 5 produces a 
(See "Group ’Power Question,’" page four) 
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with Deborah Patonai 


"Once Mu Alpha Theta, always Mu Alpha Theta " as l„no 
time national secretary-treasurer Harold Huneke has tnlA 
more than one convention audience, in encouraging students 
and sponsors to take continuing pride in their affiliatY 
and, over the years, to keep in touch. When your EditoJ 
flew East from Seattle convention in 1987, his seatmate was 
an engineer, now m management, who had been Mu Alnha tk 
in the late fifties ... and remained rightly proudYf U 
Here, Activities Editor Deborah Patonai tells of a * ’ 
effort to maintain a bond which now extends to hundred 
thousands of young Americans. reas ot 

Ms. Patonai writes: 

Have you ever had a "neat" idea . but 
son or other, you've never developed or pursued it™YiT 
as a Mu Alpha Theta advisor who has attended the lasr n’ 
national conventions, I've always thought rh*r ,*« C U 
all my former Mu Alpha Theta conventioneers together*? 8 
a convention reunion" would be interesting and fun 
day I may be able to put my idea into action 
Mu Alpha Theta sponsor in Alabama had not only a JIT 3 
idea, but a more elaborate one. He wanted tn v, , lmilar 
union of all his former Mu Alpha Theta members ° ThI 
difference between this teacher and me is that’mv it T 
colleague has turned his idea into reality Alabama 

Edwin Guthrie, sponsor at West Point Hieh c„u , . 
Cullman, AL, had a dream of bringing together a1l°f 10 
Mu Alpha Theta members in one big reunion Ha« U former 
as the chapter’s advisor since its inception iH 197 ? erVed 
Guthrie had an enormous undertaking ahead of him 
with the reunion notion for some time he finin' * oyin 8 
mined to try it. With the help of current deter ~ 

selected December 23 for the reunion, hoping YfiY* 
many graduates as possible at home for the hnHa " d 3S 
retrospect, Guthrie's choice was a good one 1 days ‘ In 

Assisting in the formidible task were 
Alpha Theta officers Andrea Morton Christv n ® nt Mu 
Darlene Kent, Tina Coots, and Joey Skinner, MnilhY" 1 ' 
Theta members, other students, and parents t./- 
and information forms were mailed to abonr'iso Vltatlons 
From this number, 65 returned their formed 67 t « dentS - 
Theta people attended the reunion. d 67 Mu Alpha 

The present Mu Alpha Theta membership went „ii 
welcome back their Mu Alpha Theta alumni Th U ° Ut to 
a guest register, so that the alumni could "T Pr ° V i ded 
providing a lasting record. Decorations 8 " Xn ’ 
including poinsettias supplied by a lnrTT everyw here, 
members served soft drinks, finger food! fl ° rist - The 
blazoned with the Mu Alpha Theta emblem ’ Th ° akes em “ 
vided everyone with blue napkins with hi..« i also P r °~ 
printed for the occasion. Ue let tering, i ra _ 

The program was carefully planned to work i„ k 
current and graduated members. Also in r 1 both 
the school principal and the superintendent*"^ 6 Were 
ly addressed the gathering, and (we’re toldi » They bri ef- 
Lhose present for their accomplishments in ii raised 
tions tions and for the subsequent succ ' th com Peti- 
enjoyed." Later, each Mu Alpha Theta int^H tbey bave 
and made a few brief remarks, if he chos r ° duced himself 
pie time was provided for meeting classmate? Y 30 ' ft m- 
izing. s and social- 

According to Edwin Guthrie, all seemed to eni 
time spent together. Many suggested that such a rl the 
be an activity on a regular basis. A considerahll 10n 
her of former students expressed appreciation forMT' 

the op¬ 


portunities offered by Mu Alpha Theta affiliation, and in¬ 
dicated that such experiences had been invaluable. Sev¬ 
eral made reference, we're told, to problem solving ski^^ 
acquired in competitive events having proven beneficial^^^^ 
college and later as they assumed various roles in socie^^ 
This success, to which many alluded, can be linked to 
^-heir high school days. Many had been active in inter¬ 
scholastic math competitions during their years at West 
oint High School. In fact, in the fifteen years of Mu 
' P a Theta at West Point, students have won approximate y 

PLAN Mow ... 199 Q CONVENTION IN ILLINOIS^ 

3 0°te3m trophies and awards as well as a greater number 
ly fdual awards. Constructing oak trophy cases in 
numbers suffient to display the trophies, the School proud 
eatured an exhibit of awards on reunion night. 

51 flight on Mu Alpha Theta graduates at this i ns 
whn r^* °j ^formation forms returned, 25% of those 
encinp SP ° n ed had earned or were working on degrees in 
decrppQ 1 " 1118 * u nd another 35% had earned or were working on 
thL k ln other nath-related areas. The vast majority 
vn j 6 , ^ ? replied had continued their formal education 
yond high school level. 

incilhJ reunion of mathematical minds ... a fascinating 
lives; t0 ^° W tbe P° wer °f mathematics can charge 0 

1 energy ... to extraordinary results. 
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Matin ©ff lEvestMierat Yields 


Social Security Isislgtots 


by 


Ali R. Amir-Moez 
Matlieip.etics Editor 


Everyone may enjoy computing the amount paid for social security and 
may also find out how much it amounts to with a modest interest. We 
shall study the simple mathematics involved which amounts to the study 
of geometric progression and a few other ideas. 

This note is a review of compound interest which may interest a few 
voung people to study and play with it. When something of interest is in 
the background, one would put more effort in it. 

1. The Compound Interest: Let the Social Security contribution for 
each year be a. Let the rate of interest be r and compounded k times per 
year. Then we observe that for each period the rate will be J. Now the 
end of the first period we shall have 

a + = a .(l + ^) = “i- (1) 

At the end of the second period we shall have 


a> = ni ( 1 + r) = a ( 1 + iY 


( 2 ) 


So after n years we will have -• periods and the amount for the n years 
will be 


nr 

So iiftcT 11 years we have the sum 


(3) 


S - .4, + Aj + ... + A n . (4) 

One observes that S is the sum of n terms of the geometric progression 


5 = a(l + 0 * + a(l + L)“ + ... + «(l + L)" 

= “[( i + 3 + " + 0+*)■“]• 

For simplicity let (l + f)* = P- Then (5) will be 
5 = a(j> -f ... + ;/ 1 ], 

and multiplying both sides by p we get 

pS = a[p 2 + ... + p nf *]. 

Subtracting (C) from (7), wc obtain 

PS - S = (p - US = a (/ ,n+l - P) = u P(P n ~ U 

Consequently, wc get 

. P(P" ~ 1) 

5 = a - 

So for p = (l + I)" wc obtnin 


(5) 


)- 1 


5 = « 




(0) 


(7) 


(S) 


(9) 


( 10 ) 


$ 10,1 


for son 


5-^(i + £)‘ [0 + s)"*- 1 ]- (u) 

. , cive a modest exiui,|>le. Suppose a person has an income of 
Now let b - u lo $37 iS »0 one pays G.7% of Ins ... her income 

,000 pel > c,u ,li.rt this is somewhat out of date.) 

• cfi unty tax _ , 1 .. . :r i. . 1 ... 


al security 


. ,.f our example pays $070 per year, that is, if lie or she 
So the pcisiii ' jiicoiii(; 0im is awaie that a high capital gets large 
remains with t t)lilt t |, c person in our cxam|>le receives the interest 


of 10% once a year. If he or she star ts working at age of sixteen and pays 
tnx ° ,ul 11 is only co,,,1>ou,,dcd °" cc a >•- 

5 - SH'I 55 -'} 

= (B7)(l.l)** — l.l = 199,744.90. 

Imagine what a person with average income will have to his or her credit. 
2. The Continuous Compounding: Let us consider (3), that is 

A,. = a (l + L) . (12) 


This cun be written us 


A n = a 


K)f- 


(13) 


When the continuous compounding is considered, k becomes very larec. 
In this case wc say k approaches infinity. In symbol we write k — oo. 
( veil though this may sound very impressive, it docs not add much to the 
interest.) It is well known that 


&0n)‘=' 


(14) 

Usually c is approximated by 2.7, but one may consider more decimals 
such as 


From (14) wc get 


Then for (5) wc get 


c = 2.71S2S1S2S459045. 


A n =< 


S = A t + ... + A n = a(c r + c 2r + ... + c nr ) 
c (»‘ + l)"-e r 
= a -. 


(15 


( 10 ) 


Let 


-*t us now compute the value of our example using (10). We get 
c w(.i) _ 

5 = 070---S 22G, 111.49. 

c ' - 1 

Indeed, it is quite easy to call a bank and ask the question about how 
much would be the amount when so much a year is put in a savings account 
with a ccrLam rate. IJut it is more interesting to compute one’s own amount. 
Imagine if one puts the 7% of an income of $37,S00 per yeai in the social 
security and consider a 12% interest compounded continuously, how much 
docs one have after thirty years of work. Why don’t you try (1G) and use 
a good hand calculator? 

Now let us ask, u Where docs tlic money go?” The Social Security pay¬ 
ment is quite poor including other benefits such as medicare, etc. Enrolling 
m medicare costs also another $14.GO a month which is $175.2 a year. (This 
amount is also somewhat out of date.) 

3 * ^ ucstio,ls: Indilll, s received twenty four dollars for Manhattan Island 
m the year 157G. If they had invested that money, by the year 1920, 
«t would have become 8,271,157,G0S. What rate would bring that much 
money if it were compounded continuously ? 

W hat would be the rate if it were compounded once a year? 

W hat would be the lute if it were compounded four times a year? 
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I Aim for Higher Goals 
Andree Winner Urges 



"I want to tear down the mental wall that students may 
have built against mathematics and show them how useful a 
sound knowledge of mathematics can be." 

Tammy Kirkland, Mu Alpha Theta president at East Cent¬ 
ral Community College, Decatur, MS, penned those words as 
a candidate for the Richard V. Andree "future teacher" 
award. 

As Andree Award winner getting ready to travel to Mu 
Alpha Theta national convention in Tampa, Tammy shared 
these thoughts which she asked be shared with Mathematical 
Log readers: 

"I would like to challenge all 
Mu Alpha Theta members to continue 
your interest in mathematics and to 
continue to excel in your course- 
work. 

"Never be satisfied, always aim 
for higher goals—but all the while, 
remain proud of yourself and your 
accomplishments." 

Tammy graduated from Neshoba 
Central High School with an out¬ 
standing student record and special 
l , , awards in mathematics, science and 

school^ Wlth h n !J expe U ence with Mu Alpha Theta, the high 
schooi having had no chapter. She was welcomed into the 

mTL 7 *T°l le ® e chapter on the basis of her first-term 

in her second 

dent, Phi Theta Kappa vice-president presi " 

team captain, and President's Council membe" Lhe * 11118 w 

Award” 3 " ” athen,at:ics Award - 1989 ECCC Outstanding Student 

Award, and was named to the National Dean's List and An 
American Scholar and Presidential Scholar. She p^s L" 
continue her studies at Mississippi State University 
Jonng in Mathematics and minoring in Education in 
Preparation for her career as mathematics teacher! 

In her Andree Award essay presenting her raHnn i c 
posing mathematics teaching as a future career Ta^! f ° F 
identify it as a lifetime arabition __ to teachLj^L 
a desire to share her favorite subject 
iammy wrote: 

As a young child, like most little eirln T i« j 
P retend that I was a teacher. I would seat mv Li? d ,?° 
round me and teach them all that I had learned mL aU 

d ay S iheL! tati ?l h y ° W " teache f S - 1 often dreamed o^the 
"oweve? L? u ha I e ray ° W " c } assr °om with real students 
’ unlike most young girls, my dream has not changed. 

oft e l’L haVe Wanted t0 become a teacher. I have 

ten Wn told that I should become a doctor, a lawyer 

was?! V scientlst - have remarked that it seels a 

think ?f my potentlal t° become a teacher; yet, I can 

«£.■’ • Muu ** 

e *PlaL^ rammar SCh ° 01 ^ at aft6r 0ur “thematic. teacher 

t er *l of !° P ?a assigned work for us to do, sev- 

topir 5 ! friends wouid cal1 “ over to re-explain the 
lo e,ni They always told me that I had a special ability 
8t and a ,'!J' topics in a way that they could better under- 
hi 8 h s hi became a trend which continued throughout 
feel .I L Mathematics comes so naturally to me that I 
my capacity for it must have been inborn. 

in the s??LL at n,ath f" a tics is the most important subject 
“atics bark 1 CU j ricu lum. A person needs a strong mathe- 
background no matter what he chooses to do in life. 


As our society becomes more and more technological, that 
need for mathematical knowledge will become more impera¬ 
tive . 

"Yet so many people perform poorly in mathematics. 

Some mistakenly that mathematics is boring. On the con¬ 
trary, mathematics can be very exciting. One can find so 
many ways to be creative in teaching math. I do not want 
my students to become bored with mathematics. I want to 
tear down the mental wall that students may have built 
against mathematics and show them how useful a sound knowl 
edge of mathematics can be. Once students can see a pur¬ 
pose for learning mathematics, I feel that they will devel¬ 
op a great enjoyment of it. 

’In summary, I want to become a mathematics teacher be 
cause I feel the nation needs more dedicated, innovative 
teachers for its young people. I want to instill in my 
students a love for mathematics as well as a love for 
learning." 

Tammy, who tells The Log how much she has enjoyed be 
ing a part of Mu Alpha Theta during her community college 
years, encourages students who are Considering a career in 
mathematics teaching to submit an Andree Award appl^ cat: ’'°^g 
Any who wish to contact Tammy may do so at Route 2, Box 
Philadelphia, MS 39350. Tammy’s Mu Alpha Theta sponsor at 
East Central Community College has been Mrs. Lois McMul an * 


dja 


ue 



with Log Editor Don Allen 

A pleasant if improbable evening with hyenas, ea ^ lCb 
and snakes—mutually devouring critters has left uS ^ eS _ 
a feeling of some satisfaction, but with more goo 9 ^ 
tions than we started with, as open-ended math P r0 
frequently will. micht 

The hyenas, eagles, and snakes derive, as y° u d m 
suspect, from the Swaziland math competition, tea 
part in February’s Log (page 8 ). Our evening High 

African fauna we owe to Sandra Hightower of Skyl ine __ 
School, Dallas, TX—who wrote requesting not unrea 
aby—the answers to the trio of Swaziland questions^ f 
The first two questions were distinctive but r . ^ n g 
we’ll treat them accordingly. The third, 


and 


animal populations, "opens up" int riguingly. so ^ r( . her 
both provide answers and suggest directions for 
investigation. . swer s 

Here are the three Swaziland problems, wit 
and rationales. will Man - * 

1. If it is raining in Mbabane at midnight, 

zini have sunny weather 72 hours later? s un 

A classic "trick question" in African dress. ^ a con" 
may never have set on the British Empire (Swazi • but 
stitutional monarchy, has long British connect 
any given part of it sure knew night and day. 
plus 72 hours equals midnight, so no sun in ,an ura nt. 

2. Seven good friends dine in the same res^ all eat 

All are eating there today. However, thev ° t he sec" 

there every day. The first eats there every ..., an< * 

ond every second day, the third every third a ^ om today 
the seventh every seventh day. How Many ays 

will they all meet in the restaurant? ^ 

Let’s talk about it. . in 1 x " x 

The seven certainly will be together a ® a ^ rS ), or 1° 

4 x 5x6x7, or 5040 days (something over 13 5 

any multiple of 5040 days. _ non er. 

But, in fact, they will be together muc n jnultiP^ e 
We need not the product but the least c t he proa 

of 1 through 7, since the LCM will be less factors. 

uct due to 2 , 4 . and 6 , and 3 and 6 having commo 
(See "diaLogue," page four) 
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Groojp ‘Power Question 9 

from page one 

P4. Find the sides of this P4. 

B. Find a P 4 with two sides equal and with d - 25 
that is different from the answer to part IIA. [Note: 

Two Pn’s are not considered different if their sides are 
ec Jual, but in a different order.] > 

C. Show that a Pn must exist for all integers n = 3. 

1 Phis may be done by describing how to create such a Pn.J 

III. 

A. For the P3:(a,b,d), d 3 = a 3 + b 3 . Prove that for 
the p 4:(a,b,c,d), d 3 > a 3 + b 3 + c 3 . 

B. Given the P 4 :(a,b,c,d). Prove that if d > 2, then 
mus t be composite. 

c * If all the diagonals of a Pn are integers, we will 
Ca H it "Super Pythagorean" and denote it by Pn. 

1. Show that the area of any P4 must be an inte¬ 
ger. [Hint: One approach might be to first show that 
the area of any P4 must be rational, and its perimeter 
must be even.] — —. 

2. Assuming that the area of every P3 and every P4 

is an integer, show that (for all n > 4) the area o 
ev ery P n must be an integer. [You may do this part 
even if part IIIC1 has not been completed.] _ 


dia LOS 

f Rom page three 


ue 


required LCM is 3 x 4 x 5 x 7 , or 420. The friends will 
re assemble in 420 days and in every multiple of 420 days. 
Now the hyenas, eagles, and snakes: . 

Ev« In a field are sorae hyenaS| ea ? eS, A ? n m id-dav every 
r y morning every hyena eats one eagle. 

ana ke eats one hvena. In the evening every eagle eats one 
f nak e- At the end of the third day there was one eagle 
e t and no others. How many of each were t ere 
ln ning 0 f tbe fi rst: day? h pr _ 

Bead carefully, draw up a table, watc ,q r i es an d 
and you'll not go wrong: 13 hyenas, 
snakes. Work forward as a check. 

* * * 


r ors 
9 


m se e how the Swaziland problem in time for, 

,«»««»» ..." your 

to y ’ seven d ays instead of three day . g a bit crowded, 

but- ^ sec l uence s involved. (The 1 n th generation, 

th t- aS counting ancestors bac nre tical problem!) 

at doesn't spoil the math of the t e in itial popula- 

tabulation through _2 Ideals^o_an_ 

LET'S HEAR FROM YOUI nal 

Photos, cartoons, news ’ u "write 

P roblems Y° u P 036 ’. 1 ® your Mathe- 

P’ all make it distinctive y inter- 

giicatLoa. Resolve to 

“'and your chapter in _- 

tion of 872 snakes, 1278 hyenas, andl ®!lum?s A for specific 
Sd , ln all. Note how the entries J origi na ^ P r °b 

Urn" 163 ’ for sample the "9, 13. 19 " °L Jol^n as well. 
That "l? n 2 ? P 3 [U 4 de 6 SC 9 red !." n,, Wt a l" sequence seems to say 
U buc exactly how may be less pha " a Jents," serveS 

recall 6 sequence » though with three c ^ 2 , 3 , 3, 


see how the Swaziland problem has potentia^^ ^ 


and 

its 1 

’rabbits" 

problem, from 

which so 

much good mathe- 

matics has arisen. 





DAY 

DAY 


NUMBER OF 

ANIMALS 

SURVIVING 

FEEDING 

OF 

OF 

FEEDING 

snakes 

hyenas 

eagles 

total 

7 

3 


(s) 

(h) 

(e) 

( 0 ) 



872 

1278 

1873 

4023 

1 


i 

872 

1278 

595 

2745 



ii 

872 

406 

595 

1873 



iii 

277 

406 

595 

1278 

2 


i 

277 

406 

189 

872 



ii 

277 

129 

189 

595 



iii 

88 

129 

189 

406 

3 


i 

88 

129 

60 

277 



ii 

88 

41 

60 

189 



iii 

28 

41 

60 

129 

4 


i 

28 

41 

19 

88 



ii 

28 

13 

19 

60 

5 

( 0 ) 

1 

iii 

i 

9 

9 

13 

13 

19 

6 

41 

28 



ii 

9 

4 

6 

19 



iii 

3 

4 

6 

13 

6 

2 

i 

3 

4 

2 

9 



ii 

3 

1 

2 

6 



iii 

1 

1 

2 

4 

7 

3 

i 

1 

1 

1 

3 



ii 

1 

0 

1 

2 



iii 

0 

0 

1 

1 




* * 

* 




A di 

fferent route to exploring the potential 

of the 


owazixanu piuiuem wuuiu uc lu ittoin -- ' - ■ 

meals" feature while allowing the numbers of surviving 
creatures to vary. The "general case" might involve s^ sur 
viving snakes, h_ hyenas, and e_ eagles. fr 

Following through with this idea, we "open up as fol ^ 
lows: 

Let the numbers of snakes, hyenas, and eagles at the end 
of a given day be, respectively, s, h, and e. 

Let the numbers of snakes, hyenas, and eagles 

of that day, or at the end of the preceding day, be, 
spectively, S, H, and E. 

—prior to the evening feeding, there were s + e snakes, 
h hyenas, and e eagles; 

—prior to the mid-day feeding, there were s + e snake , 
h + s + e hyenas, and e eagles; 

—prior to the morning feeding, there were s + e sna'es, 
h + s + e hyenas, and e + (h + s + e), or + s 
eagles. 

So S=s+e, H=h+s+e, and E = 2e + n + s. 

Let the number of snakes, hyenas, and eagles at t e star 
of the preceding day be, respectively, S 2 , H 2 » an 2 * 
Then, extending the above reasoning, 


S 2 = 

S 

+ E : 

= (s 

+ e) + ( 2 e + 

h 

+ s) = 

-h 2 = 

H 

+ S - 

f E = 

= (h + s + e) 

+ 

(s + e 

= 2 h 

+ 

3s + 

4e ; 




11 

CN 

u 

1 

1 

2E + H 

+ S 

= 2 ( 2 e + h + 

s) 

+ (h ■ 

= 6 e 

+ 

3h + 

4s. 





Finally, let the number of snakes, hyenas, and eagles at 
the start of the day before that be, respectively, S^, 

H^, and E^. 

Further extending the above reasoning, 

—S 3 = S 9 + E 2 » (2s + h + 3e) + ( 6 e + 3h + 4s) 

= 6 s + 4h + 9e; 

H 3 

( 6 e + 3h + 4s) 

-E 3 = 2E 2 + H 2 , 

( 2 s + h + 3e) = 

That is, in effect: 11 at cne ena 01 tue umu - 

Swaziland problem) there had been s snakes, h hyenas, and e 
eagles, then at the beginning of the first day there would 

have been 6 s + 4h + 9e snakes, 6 h + 9s + 13e hyenas, and 

19e + 9h + 13s eagles. (continued, page six) 


H 2 + s 2 + E 2 = (2h + 3s + 4e) + ( 2 s + h + 3e) + 

6 h + 9s + 13e; 

l 9 = 2(6e + 3h + 4s) + (2h + 3s + 4e) 
19e + 9h + 13s. 

if at the end of the third day (m the 
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Math of Investment Yields 
Social Security Insights 


Everyone may enjoy computing the amount paid for social security and 
may also find out how much it amounts to with a modest interest. We 
shall study the simple mathematics involved which amounts to the study 
of proiuctric progression and a few other idc«is. 

This note is a review of compound interest which may interest a few 
young people to study and play with it. When something of interest is in 
the background, one would put more effort in it. 

1. The Compound Interest: Let the Social Security contribution for 
each year be a. Let the rate of interest be r and compounded k times per 
year. Then we observe that for each period the rate will be £. Now the 
end of the first period we shall have 

„ + <,£ = «( i+ £) = «,. ID 

At the end of the second period we shall have 

° 2 = t 1 + i ) = " (' + e) ■ (2) 

So after n years we will have -• periods and the amount for the n years 
will be 

-(> ♦?)*"• ,3 > 

So after n years we have the sum 

S = .41 4- A 2 + ... + A n . (4) 

One observes that S is the sum of n terms of the geometric progression 

s = a(l + £) +°( 1 + ^) + --- + a ( 1 + r) 

For simplicity let (l + j)‘= ^ Thc " (5) wi " b ° 

5 = u[j> + . • ■ + 1>"1 

and multiplying boll, sides by p we get 

pS — u[p 2 + ■ • • + / ,n+ 'l* 

Subtracting (0)fr..m (7).-obtain 

PS _ s = (P - 1)5 = - > ,) = ■ 1) - 

Consequently, we gel 


( 5 ) 


(C) 


(7) 


(S) 


S = U 


;»(;<" ~ l ) 


>-1 


(\ I we obtain 

So for p — V 1 + * / , 

(i + _1 ] 


5 = «- 


(0) 


( 10 ) 


-=? 0 n )‘[0 + s) 

N.... w »»" * 7“ .. 

ri” r ”"o«i »»■.«- * | “« | ' 

l uii. -i» ..... “* 


(H) 

of 


she 
:ts large 
ost 


bltwcsu|. | ^ cll,atll,c| 

interests 


by 

Ali R. Amir-Moez 
Mathematics Editor 


of 10% once a year. If lie or she starts working at age of sixteen and pays 
° }cais O social security tax and it is only compounded once a year, that 

person by (11) will have 


5 = 

= (G7)(1.1) 3G - l.i = 199,744.90. 

Imagine what a person with average income will have to his or her credit. 
2. 1 he Continuous Compounding: Let us consider (3), that is 

d„ = °(i+ :)*". 


This can be written < 


A tl = a 


('n)T 


( 12 ) 


(13) 


When the continuous compounding is considered, k becomes very large. 
In this case we say k approaches infinity. In symbol we write k —* oo. 
(Even though this may sound very impressive, it docs not add much to the 
interest.) It is well known that 


td i+ d r=c - 


(14) 

Usually c is approximated by 2.7, hut one tuny consider more decimals 
such as 


From (14) we get 


Then for (5) we get 


c S 2.71S2S182S459015. 


A n = rtc" 


S = A, + ... + A n = «(c r + c Jr + ... + c nr ) 

= a-. 

c r - 1 

Let us now compute the value of our example using (10). We get 


( 15 ) 

( 10 ) 


S = G70- 


30(1) . 


= 22G, 111.49. 


c 1 - 1 

Indeed, it is quite easy to call a bank and ask the question about how 
much would be the amount when so much a year is put in a savings account 
with a certain rate. But it is more interesting to compute one’s own amount. 
Imagine if one puts the 7% of an income of $37,S00 per year in the social 
security and consider a 12% interest compounded continuously, how much 
does one have after thirty years of work. Why don’t you try (1G) and use 
a good hand calculator? 

Now let us ask, “Where does the money <jo?" The Social Security pay- 
mcuL is quite poor including otlici benefits such us medicare, etc. Enrolling 
in medicare costs also another $11.GO a month which is $175 9 ;i Vrar (This 
amount is also somewhat out of date.) 

3. Questions: Indians received twenty four dollars for Manhattan Island 

“ U ‘V,T , y " n 11,1,1 mol,c y. t>y the year 1920 

It would have become 8,271,157,G0S. What rate won). II i, . ’ 

money if it were compounded continuously? >Mllfe lilt UIUC 1 

What would be the rate if it were compounded once a y cm ? 


What would be the rate if it were c< 


impounded four times a year? 
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CONVENTIONS 
DO DIETED 


own Harold Huneke, Eugene Smith, Richard Rhodes, Harry Rud- 
ertnan, Paul Foerster, and the late Richard Andree. 

Plan now, we urge, for Illinois Convention 1990! H.D.A. 


dia 


ue 

... FROM PAGE FOUR 


Mu Alpha Theta, as we all know, has many facets. The 
local chapter meeting, its program informal, its welcome 
genuine, its enthusiasm infectious, is where much of the 
learning and growing takes place, where confidence is 
built, horizons are broadened, friendships are made. The 
contests, the math fairs, the regional meetings, are a 
logical, and most useful, extension. But there’s nothing 
in Mu Alpha Theta quite like a national convention—where 
everything ’’comes together”—and a national convention is 
something that we think every member should experience at 
least once. 

National conventions of Mu Alpha Theta are hosted by 
local chapters, and each one is distinctly different, re¬ 
flecting the people, the interests, and the ways of doing 
things of the local group or groups that are welcoming 
up to 800 or more young people and their teacher-sponsors 
from across the nation and beyond. 

Most Mu Alpha Theta members who are reading these 
words either will be at convention—our 19th in Tampa 
where the Back-to-School Log and Timbers are predistribut¬ 
ed—or at school in their chapters, where thought might 
be given to attendance and full participation in our 20 th 
national convention in Illinois. 

Two things that all agree upon: That convention at¬ 
tendance calls for advanced planning and hard work, and 
that, in the end, it's all more than worthwhile. 

We stress this, because, figures show, more than 95% 
of Mu Alpha Theta members and their sponsors never make it 
to a national convention. 

Those of us who have been to most of the national con¬ 
ventions to date—no one has been to all!—are struck by 
both the diversity, reflecting local attractions, inter¬ 
ests, and ways of doing things, as well as by the predict¬ 
ability—that groups will get to know one another, last¬ 
ing friendships have their beginning, and that many will 
gain important insights into the subject and its possibili¬ 
ties for a career and a way of life. 

It's good to spend days With hundreds of active, well- 
behaved, committed young people ... none of whom feels 
moved to say, "I never could do mathematics, and I can t 
see what use it will be." A positive attitude, like a neg¬ 
ative one, can be highly infectious, and the aftermath of 
a top convention can be a time for clarifying thoughts. 


Our cherished Mu Alpha Theta convention memories in¬ 
clude rich dialogue with sponsors, parents, guests, and 
young people, especially young people, in diverse, on oc¬ 
casion improbable, locations: Georgia Tech, Tulane, and 
Wisconsin dorms, Oklahoma City and Seattle science centers, 
Seattle Aquarium, Disneyland, St. Louis' Six Flags and 
Gateway Arch, Hollywood, and aboard Kamehameha's yellow 
school buses, savoring the wraparound views from Diamond 
Head and Waikiki to Pearl Harbor. Each convention has had 
aspects that were highly distinctive. We recall with af¬ 
fection, our first convention, at Stevens Point, with the 
accent on home-grown hospitality, and a picnic by the river 
in a town park. Groups mingled, friendships were made, 
nerhaps to a greater extent than would have been possible 
had Mu Alpha Theta been but part of a larger crowd. 

Too speakers (including students.) have become a con- 
, - „ . rn( |ifion That leading figures from the mathe- 
latcs community and related fields, take time for Mu Alpha 
TIwm-a savs much. We particulary recall TV weatherman 
George Fischbeck ("you have to fail to succeed ) at UCLA. 
Irosuace consultant James Nikkei at Honolulu, and Nations 


aerospace consultant James --National 

finerirane Center's Robert Sheets (with incredible slides) 
a University of Miami. Further, Harold Jacobs at Ceorgia 
xlrh and 7,al Usiskin at Oklahoma "talked mathematics as 
few have heard it spoken, as indeed did Mu Alpha Theta's 


have been 6 s + 4h + 9e snakes, 6 h + 9s + 13e hyenas, and 
19e + 9h + 13s eagles. 

In the specific instance of the problem, s = 0, h = 0, 
and e = 1, giving initial values of 9 snakes, 13 hyenas, 
and 19 eagles. 

* * * 

Patterns, finite differences, recursion relations if 
not wildlife management and counselling of self-endangered 
species!—interrelate in that modest but uncommonly instruc¬ 
tive problem. If you've looked at all into recursion re¬ 
lations, or are quick in spotting a pattern, the 1, 2, 3, 4, 
6 . 9, 13, ..., sequence of animal totals has initial terms 
l t 2, 3, then subsequent terms formed by increasing the 
last term by the one two terms before it: in the notation 
of recursion relations, if the k c ^ term (denoting the num¬ 
ber surviving after the k c ^ feeding ago) is u^, then: 

U 1 “ 1» u 2 = 2, U 3 = 3 ; and u^ - _ j + u^ _ 3 , f° r ^ > 4. 

Numbers of each species can be derived from total numbers 
surviving in straightforward ways. 

It s good to see how not just "the answer" but a new 
generation of challenging questions can arise when a certain 
kind of problem is intelligently "opened up." 

* * * 


ANSWERS TO FIVE CONTEST QUESTIONS 
The Mathematical Association of America publication, 
locus , gives answers to the five high school contest 
questions (this Log, page 1) as: B, C, A, E, D. 


CROSS-MATH... 



A CHALLENGE ESCALATES * u 

challenges numerical *• u 6 * for those who their 

Hath Challenge in Ann}V t®, f°"! ,lete<l grid for the Cr ° 
Ihe key to success wa« a33 T imbers supplement, #22. 
multiplying before acIHin^ 6 WUh " priori ty of operation 
power before the product 10 ’ Say ’ 2 + 3 x taking th 
next Phase of the chan! ' 3 * Now for t he 

cipher message conceal Cr ® ckin 8" the 115-letter 

___y Lhe digits reproduced above 
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Mu Alpha Theta 

601 Elm Avenue, Room 423 

Norman, Oklahoma 73019 


Special To 


Norman, OK, February 16, 1984-Fourteen students at East Central Junior 

College were honored recently by election to Mu Alpha Theta, international high 
school and junior college mathematics club. 

The announcement was made by Dr. Harold V. Huneke, national secretary- 
treasurer, who is a professor of mathematics at the University of Oklahoma 
where the national office is located. 

Only those schools with excellent mathematics programs can earn member¬ 
ship in the club since all courses in mathematics and the qualifications of 
the mathematics faculty and students are examined in detail by the club’s 
Governors and National Officers. 

To be eligible for membership, minimum requirements are that a student 
must have completed with distinction (at least a B average) at least four 
semesters of college preparatory mathematics and be enrolled in the fifth 
semester. 

’’Membership in Mu Alpha Theta is the highest honor possible for a 
high school or junior college student of mathematics," Dr. Huneke said. 

"Club activities consist of work in areas of mathematics not usually covered 
in the classroom." 

Mu Alpha Theta was founded in 1957 at the University of Oklahoma and 
has grown to more than 1,200 active chapters in most of the states and seven 
foreign countries. 

The club is co—sponsored by the Mathematical Association of America and 
the National Council of Teachers of Mathematics and has attracted the attention 
of top mathematics scholars in this country and abroad. 



REQUIRE!®NTS FOR ADMISSION 

ALGEBRA A 

TRIG A,B 

CAL I A,B 

CAL IIA,B,C 

CALIII A,B,C 

CAL IV A,B,C 



East Central Junior College 
Decatur, Mississippi 
October 26.,—1Q&1 

*-i *.V~ 


This is your invitation to join the East Central 
Junior College chapter of Mu Alpha Theta, a junior 
college mathematics club. The Club, which is co¬ 
sponsored’ by the Mathematical Association of America, 
and the National Council of Teachers of Mathematics, 
is a non secret organization whose purpose Is to 
stimulate interest in mathematics by providing public 
recognition of superior mathematical scholarship. 

Your a 

Mu Alpha 

T hftta . , .. .tb e'.ii Mft.bhoma>tifta'i^ » l i W ' tX ' ' < rT > l n l ‘ i ijW M - t tij o organize-■ 
4 4 < onai - nam e. An initiation fee of $3.00 per -Tull 
member shall be paid to the secretary-treasurer, 

$2.00 of this fee will be sent to the national sec¬ 
retary-treasurer, where-upon you shall be issued a 
membership certificate andyour name will be placed 
on the official roll. 

Congratulations for having qualified for such an honor 
Please see me and let me know your wishes as to member 
ship in Mu.Alpha Theta. 


Sincerly,, 



Dr. Shelby L. Harris, 
Sponsor, Mu Alpha Theta 


SLHjdh 




MU ALPHA THETA 

East Central Junior College 

Decatur, Mississiopi 


This is your invitation to join the East Central 
Junior College Chapter o* Ku Alpha Theta, a math¬ 
ematics club. Tte club, vh ich is cosponsored by 
the Mathematical Association o^ America and the 
National Council o^ Teachers o 4 ' Mathematics, is a 
non-secret organization whose purpose is to in¬ 
crease interest in mathematics by providing oublic 
recognition o^ superior mathematical scholarship. 

An initiation ^ee of 8lj..00 per full member shall be 
paid, 82.00 of which will be sent to the national 
•office, where-upon you shall be issued a membership 
certificate and your bame will be placed on the 
nation roll. 

Congratulations • f ‘or having qualified r or such an 
honor* Please see me and let me know your wishes 
as to membership in Mu Alpha Theta. 


Sincerely 


Dr. Shelby L. Harris, Sponsor 
Mu Alpha Theta 


SLH;dh 


NATIONAL HIGH SCHOOL AND JUNIOR COLLEGE 


[aitysmatlra CImUs 

ilu Alpfya ®4eta (M A T!i) 

Petition for Charter 


Mu Alpha Theta 

601 Elm Avenue, Room 423 

Norman, Oklahoma 73019 



Submit Original Plus (10) Copies on Plain Paper 


The undersigned hereby petitions that EAST CENTRAL JUNIOR COLTEGE _ 

(Name ol School) 

_ DECATUR. MISSISSIPPI TQTP7 _ 

(Address of School) (City) (Slate) (Zip Code) 


be granted a charter. The following information is submitted to guide the Governing Council in determining the eligibility of 
the school. 

1. On separate sheets, list a syllabi of mathematics courses and text books used for the sophomore, junior and senior 
years of the college preparatory program in your school. The syllabi should contain a brief outline of the topics covered. 

2. Approximate enrollment in sophomore, junior and senior levels of the college preparatory program in mathematics for 
^ the past three years, and the total number of students graduated in all areas in each of these years. 


Year Sophomore Math Junior Math Senior Math Total all students graduated 


3. Name of teacher (not necessarily the same as the sponsor) employed for at least two semesters whose primary 
teaching field is mathematics and who has completed an undergraduate mathematics major or its equivalent. 

Shelby L. Harris 


Major field of the teacher- Maii harm h-t rvg _Highest degree p*rnpd Doctor ot Educ atic 

in 197 b- _at_ University of Southern Mi ssissippi _ 

i Year ) (Name of College or University) 

List courses by title this teacher has taken above calculus: (If more than six courses are involved list only six)_ 

Adv Calculus I, II. Matrix Algebra, Modern Al g I, II, Adv. Algebra, 

4. Name of faculty sponsor_ D r. Shelby L. Harris _ 

5. Attached is a certificate order blank giving names of all full-member initiates. The Charter fee of $2.00, plus $??00 initia¬ 
tion fee for each full member, totaling $ __ is enclosed. 

































NATIONAL HIGH SCHOOL AND JUNIOR COLLEGE 

Club 

Mu JUptja STl(M A Th) 

Petition for Charter 


Mu Alpha Theta 

601 Elm Avenue, Room 423 

Norman, Oklahoma 73019 



Submit Original Plus (10) Copies on Plain Paper 


The undersigned hereby petitions tha t EAST CENTRAL JUNIOR COT.T.TICrg _ 

(Name of School) 

___ DECATUR. MISSISSIPPI J&221 _ 

(Address of School) (City) (State) (Zip Code) 


be granted a charter. The following information is submitted to guide the Governing Council in determining the eligibility of 
the school. 

1. On separate sheets, list a syllabi of mathematics courses and text books used for the sophomore, junior and senior 
years of the college preparatory program in your school. The syllabi should contain a brief outline of the topics covered. 

2. Approximate enrollment in sophomore, junior and senior levels of the college preparatory program in mathematics for 
^ the past three years, and the total number of students graduated in all areas in each of these years. 


Year Sophomore Math Junior Math Senior Math Total all students graduated 


3. Name of teacher (not necessarily the same as the sponsor) employed for at least two semesters whose primary 
teaching field is mathematics and who has completed an undergraduate mathematics major or its equivalent. 

Shelby L. Harris 


Major field of the teacher- Ma t harm r.a _Highest degree earned Doctor off Educ at i c 

in 197U. - -at _ University of Southern Mississippi < _ 

* Year ) (Name of College or University) 

List courses by title this teacher has taken above calculus: (If more than six courses are involved lisfonly six) _ 

Adv Calculus I, II, Matrix Algebra, Modern Alg I, II, Adv. Algebra, 

4. Name of faculty sponsor- Dr. Shelby L. Harris __ 

5. Attached is a certificate order blank giving names of all full-member initiates. The Charter fee of $2.00, plus $£eo initia¬ 
tion fee for each full member, totaling $__ js enclosed. 



This petition is approved by the principal of the school. 



Mall to 


Order Blank for 
Charter Member 
Membership Certificates 

(Please type. Check spelling and addresses with care) 

Date of Order 0°^ 


30. 1961 


NameofChanter East Central Jr. College, D e catur, Mississipoi 39327 

(School) (City) (State) (Zip Code) 

Send certificates to: p r« Shelby L. Harris t ECJC, Bx hi. Decatur, Ms 39327 

(Name and Address) 


Name of local newspaper Newton RpCord 

Newton Ms 39314-5 

First name Middle initial 

•j > Charlotte Chamblee 1983 
2 ' Chris Clark 1983 
3’ Michelle Fulcher 1983 

4. Donna Gibbs 1983 

5. Roger Gunn 1982 

6. Greg Henley 1983 

7. Vikki Jenkins 1982 

8. D a vid Felton 1983 

9. Bruce Lewis 1982 

10. Dinah Moss 19&3 

11. Richard Nail 1983 

12. Derek Pace 1983 

13. Stella Posey 1983 

14. Ramona Pullen 1983 

15. Randy Russell 1962 

16. Terri Russell 1982 

17. Ang&la Ryals 1983 

18. Greg Shoemaker 1983 

19. Ken Sims 1983 

20. Bruce Sloan 1983 

21. Becky Stanford 1963 

22. Beth Tucker 1983 

23. Robert Wade 1982 

24. Ken Wallace 1983 

25. Larry Germany 1983 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 


.No. of initiates '29 _Amount enclosed s 90 « 00 _ 

Expected year 

Last name of graduation 


please find check -for $^0.00 plus 
$2.00 Cash of Charter. 

Date Charter November 1, 1981 

if it does not make any difference. 



I hereby certify that the above named students meet all of the qualifications for full membership in Mu Alpha Theta and 
have been declared Charter Members. 







ORDER BLANK 



for 

Membership Certificates 
(Please type . Check spelling with care .) 


Name of Chapter 

East Central Junior College 

Date of Order 

Nov. 11, '82 

School Address 

school 

Box 41 ECJC 



street or po box number 

Decatur, Mississippi 39327 



Falucty Sponsor^ 

city state 

Dr. Shelby L. Harris 

zip 

code 


Date of initiatio n December 9 N ew members ^ Amount enclosed ($2.00/stu.)$ ^ 


First name Middle initial Last name Expected year of graduation 

Wayne Bishop 1984 
Tod Harrison 1903 
Shawn Henry 1981). 

Karen Sue Hudspeth 1984 
Ralt>h Hurley 
Belynda Dawn Kemp 1984 
Steve Mayes 1984 
Kevin Smith ld84 
John Gary Williams 1984 


We hereby certify that the above named students meet all the qualifications for full 
membership in Mu Alpha Theta and have been duly elected by this chapter. 


_L<^a = XJj 




Chapter Secretary 



Mail to: Mu Alpha Theta, 601 Elm ave, Rm. 423, Norman, OK 73019 



ORDER BLANK 



for 

Membership Certificates 
(Please type . Check spelling with care .) 


Name of Chapte r Sast Central Junior College _pate of Orde r Oct. 3,1963 

school 

School Address_ BCJC.^Box I 4 -I _ . __ 

street or po box number 

_ Decatur, Mississippi 39327 __ 

city state zip code 

Falucty Sponso r Dr. Shelby L. Harris _ 

Date of initiatio n Oct 20 _New members 6 A mount enclosed ($2.00/stu.) $ -^.00 

First name Middle initial Last name Expected year of graduation 

1983 
1983 
1983 
1983 

1983 

• 

1983 
1983 
1983 


David^Boydstun 
Joe^lay 
Don Cook 
Alan 4 nhea 
PamASavell 
Pam A Thompson 
David^Tidwell 

Q 

Pat 4 *Waldrip 



We hereby certify that the above named students meet all the qualifications for full 
membership in Mu Alpha Theta and have been duly elected by this chapter. 


Chapter Secretary 


^” Faculty Ad 


Advisor 


Mail to: Mu Alpha Theta, 601 Elm ave, Rm. 423, Norman, OK 73019 


ORDER BLANK 



JAMES R. PROOFS 1961; 

DONALD GERMANY 1981; 

RODNEY GUNN 1961; 

GAYLE FARRELL 1981; 

ROBERT FILPATRICK1961; 
MARY' MATLOCK 1961; 

DARRYL MEADOR 1981; 

TIM TRIPLETT 1961; 

DAVID HERRING 1981; 

KAREN TINGLE 1963 

MELESIA SPENCE 1961; 


VJp hereby certify that the above named students meet all the qualifications for full 
membership in Mu Alpha Theta and have been duly elected by this chapter. 



. Mail .to: 


Mu Alpha Theta, 601 Elm ave, Rm. 423, Norman, OK 73019 



3 


PRESIDENT: 

"I invite you to repeat after me the oledge which admits 
you into full membership." 

PLEDGE: 

"I, _ do solemly promise to uphold the standards of 

Mu Aloha Theta and to make its purpose foremost in my mind, 
and I do solemly pledge allegiance to my •‘‘ellow members 
and oromise to aid them in search of mathematical truths." 
"As your name is called, come forward and affix you name 

to the oath" _ will present each of you with 

your membership certificate." 

SIGN CLUB ROSTER 0 * MEMBERS 
SPONSOR: 

"I now declare you members of Mu Aloha Theta: 

It is my pleasure to welcome you into Mu Aloha Theta, 
an International Junior College Mathematics Society, and 
the lively fellowship of scholars it affords. I salute 
you for your accomplishments in mathematics: I charge 
you to explore always the mathematical truths, and 
dedicate yourselves to the cultivation of the well-rounded 
life, a prelude to service and honor in your community, 
state and nation." 






Mu Alpha Theta 
Initiation Ceremony 

President: 

"Candidates, you have presented yourselves for initiation 
in Mu Alpha Theta, an International Junior College Math¬ 
ematics Society. 

It is an honor to you to have been selected for membership 
in this international organization which has over 2000 
chapters in all fifty states .and in some foreign countries. 

Youueach meet the requirements which include work done with 
distinction in college preparatory mathematics and in 
general high school work. 

You have demonstrated ability to work with others and to 
ra ke personal research, and you possess qualities of 
industry, initiative, and reliability." 

PURPOSE: 

The Major Purpose of Mu Alpha Theta is to stimulate a 
deeper and more effective interest in mathematics. 
Vice-President: 

"Before you is a replica of the society's insignia. Its 
blue represents truth as unlimited ast he sky. The Gold 
shines as a symbol that mathematics is, indeed, a valuable 
treasure. It represents, above all, a high point in the 
history of the world, a supreme law of mathematics.... 

One combining the mystery, the challenge, and the beauty 
of numbers'with an indispensable law of geometry. 

LET This symbol be a challenge to you - A symbol of en¬ 
couragement. 



MU ALPHA THETA 



Order Blank 
for 

Membership Certificates 
(Please type . Check spelling with care) 


Name of Chapter/School East Central Jr. College 


School Address Box ij.1, E C J C 

street of P. 0. Box Number 


Date of Orde r 


Decatur, Mississippi 39327 _ 

c ^by state zip code 


Faculty Sponsor _Dr. Shelby L. Harris 


***Total Number of Members this Yea r lfi+1 D ate of Initiatio n 12- 6-S£ 


New Members 


ia 


Amount enclosed ($2.00 per student) $36.00 +$2.00 


First Name Middle Initial Last Name 


Expected Year of graduation 


HAROLD BLOCKER 
DAVID BRYANT 
MICHAEL CLOUD 
KERRY DAVIS 
KENNETH G0GGINS 

J0YCELYN GUNTER 
PATRICK NASH 
DALE PICKETT 
CARL PORTER 
PAT RIVES 
ALBEN ROLAND 
NEAL ROSAMOND 
CINDY SLOAN 
KEVIN THOMPSON 
ROBERT VALENTINE 
JOHNIE WEEMS 
KIM WILCHER 

GREG WOLVERTON 
DOUG WOODWARD 


1986 

1986 

198? 

1987 

1987 

1986 

1987 


1987 

1987 

1987 

1986 

1987 

1987 

1987 

1987 

198? 

1987 

1987 

1987 


We hereby certify that the above named students meet all the qualifications for full member¬ 
ship /ipr^Mu Al pha Th eta and have been duly elected by this chapter. 



3ter 
Mu Alpha 



, „ r y ‘ Faulty "''Sponsor 7 

|heta, 601 Elm Avenue, Room 423, Norman, OK 730B 




Mu Alpha Theta 

Order Blank for 
Membership Certificates 

(Please type. Allow two weeks Date °f° rder .4-20-98_ 

for processing) Chapter ID Numbe r 1 A 87 


Name of Chapter East Central Comm. College _School Phone 601-635-2111 ext. 238 


P.0. Box 129 _ 

Address 

Faculty Sponsor _ Lois McMi.T 1 an 

New Members / 7 _ 

First Name 


Area Code & Number 

_ Decatur. MS _ 39327 

City State Zipcode +4 

--- Date of Initiation April 30 _ 

Amount Enclosed($3/student) _Total Members in All 95 

...... _ *57 + ( S«-« b.-il »*„ + - 

Middle Initial Last Name Year of Graduation 


Adkins, Susan 

1999 

Adnesen, Silje 

1999 

Baskin, John 

1999 

Bryan, Josh 

1999 

Chesney, Lisa 

1999 

Duncan, Brandi 

1999 

Faulk, Laura Hope 

1999 

Griffin, Lorenzo 

1999 

Hollingsworth, Harley 

1998 

Morgan, Daniel 

1999 

Moss, Anita 

1999 

Sanders, Vanessa 

1999 

Sikes, Rebecca 

1999 

Stribling, Jodi 

1999 

Walker, Matt 

1999 

Willis, Rachel 

1999 

Young, Kim 

1999 


v v* 




**** List Associate Members Separately **** 


We hereby certify that the above named students meet all the qualifications for foil membership in Mu Alpha Theta and have been duly elected by this chapter. 

______ 

0 Chapter Secretary 

Mail to : Mu Alpha Theta, 601 Elm Ave., Room 423, Norman, OK 73019-0315 


Faculty Sponsor 





MU ALPHA THETA INITIATION CEREMONY 


PRESIDENT: 

Candidates, you have presented yourselves for initiation in Mu Alpha Theta, an international 
honorary mathematics society. It is an honor to you to have been selected for membership in this society 
which has over 2000 chapters in all fifty states and in some foreign countries. You each meet the 
requirements which include work done with distinction in college mathematics. You have demonstrated that 
you possess the qualities of industry, initiative, and reliability. 

VICE-PRESIDENT: 

Before you is a replica of the society’s insignia. Its blue represents truth as unlimited as the sky. 

The gold shines as a symbol that mathematics is a valuable treasure. The insignia represents, above all, a 
supreme law of mathematics... one combining the mystery, the challenge, and the beauty of numbers with an 
indispensable law of geometry. 

SECRETARY: 

Mu Alpha Theta was formed to engender keener interest in mathematics, to develop sound 
scholarship in the subject, and to promote enjoyment of mathematics among students. 

PRESIDENT: 

The society’s name carries with it the meaning of the organization. Mu stands for the Greek word 
for learning; Alpha stands for the Greek word for truth; and Theta stands for the Greek word for service. 

I invite you now to stand and to repeat after me the pledge which admits you into full membership. 

PLEDGE: “I,_, do solemnly promise to uphold the standards of Mu Alpha Theta 

and to remain true to its purpose, and I do solemnly pledge allegiance to my fellow members and I 

promise to aid them in the search for mathematical truths.” 

You may be seated. As your name is called, please come forward, sign the membership roster, and receive 
your membership certificate. 

SPONSOR: I now declare you members of Mu Alpha Theta. It is my pleasure to welcome you into our 




MU ALPHA THETA INITIATION CEREMONY 


PRESIDENT: 

Candidates, you have presented yourselves for initiation in Mu Alpha Theta, an international 
honorary mathematics society. It is an honor to you to have been selected for membership in this society 
which has over 2000 chapters in all fifty states and in some foreign countries. You each meet the 
requirements which include work done with distinction in college mathematics. You have demonstrated that 
you possess the qualities of industry, initiative, and reliability. 

VICE-PRESIDENT: 

Before you is a replica of the society’s insignia. Its blue represents truth as unlimited as the sky. 

The gold shines as a symbol that mathematics is a valuable treasure. The insignia represents, above all, a 
supreme law of mathematics... one combining the mystery, the challenge, and the beauty of numbers with an 
indispensable law of geometry. 

SECRETARY: 

Mu Alpha Theta was formed to engender keener interest in mathematics, to develop sound 
scholarship in the subject, and to promote enjoyment of mathematics among students. 

PRESIDENT: 

The society’s name carries with it the meaning of the organization. Mu stands for the Greek word 
for learning; Alpha stands for the Greek word for truth; and Theta stands for the Greek word for service. 

I invite you now to stand and to repeat after me the pledge which admits you into full membership. 

PLEDGE: “I,_, do solemnly promise to uphold the standards of Mu Alpha Theta 

and to remain true to its purpose, and I do solemnly pledge allegiance to my fellow members and I 
promise to aid them in the search for mathematical truths.” 

You may be seated. As your name is called, please come forward, sign the membership roster, and receive 
your membership certificate. 

SPONSOR: I now declare you members of Mu Alpha Theta. It is my pleasure to welcome you into our 



MU ALPHA THETA INITIATION CEREMONY 


PRESIDENT: 

Candidates, you have presented yourselves for initiation in Mu Alpha Theta, an international 
honorary mathematics society. It is an honor to you to have been selected for membership in this society 
which has over 2000 chapters in all fifty states and in some foreign countries. You each meet the 
requirements which include work done with distinction in college mathematics. You have demonstrated that 
you possess the qualities of industry, initiative, and reliability. 

VICE-PRESIDENT: 

Before you is a replica of the society’s insignia. Its blue represents truth as unlimited as the sky. 

The gold shines as a symbol that mathematics is a valuable treasure. The insignia represents, above all, a 
supreme law of mathematics... one combining the mystery, the challenge, and the beauty of numbers with an 
indispensable law of geometry. 

SECRETARY: 

Mu Alpha Theta was formed to engender keener interest in mathematics, to develop sound 
scholarship in the subject, and to promote enjoyment of mathematics among students. 

PRESIDENT: 

The society’s name carries with it the meaning of the organization. Mu stands for the Greek word 
for learning; Alpha stands for the Greek word for truth; and Theta stands for the Greek word for service. 

I invite you now to stand and to repeat after me the pledge which admits you into full membership. 

PLEDGE: “I,_, do solemnly promise to uphold the standards of Mu Alpha Theta 

and to remain true to its purpose, and I do solemnly pledge allegiance to my fellow members and I 
promise to aid them in the search for mathematical truths.” 

You may be seated. As your name is called, please come forward, sign the membership roster, and receive 
your membership certificate. 

SPONSOR: I now declare you members of Mu Alpha Theta. It is my pleasure to welcome you into our 



SPONSOR: I now declare you members of Mu Alpha Theta. It is my pleasure to 
welcome you into our organization and to commend you on your accomplishments in 
mathematics. I challenge you to always strive to do your best while you are here at 
ECCC and to dedicate yourself to cultivating a well-rounded life, a life of service to 
others, and a life of honor in your community. 



filpha Theta 


DATE INITIATED 

December 3»1 96l 


(Charter JHemiJer 




Junior College BMsion 


V. EM3SR 


Charlotte Chamblee ( ILlML 0 hcLaMzL- 
Chris Clark d/fuijfi _ 


liL. 


rreg Shoemaker C-'XjLCj 5Tot_/vri-ajQ_jCA 

is\ >0 VPres *82 


Ken Sims 


Dqvid ^elton 


K) 


Eruce Sloan 


- Wchell f Richer rXj..^A>»l_ 

BX. ^.Tra^ 's. 



U 6'c. 


rL/r< 


Larrv Germans 


Donna Gi bb s jy^J. K \ A >, 


_ E _ ecky St an *»ord >W.^nA 

■Teh 1 •. 


- 7 


ty *->- A 

Greg Henley '^x<x\ 

Pres 

\ . Prp a 

1 , -> \ 

. ? O’- J 

its 4 / 

Vi'.'ki Jenkins 'VT<0'^ ^ 

x<Jc i^yV vv-o * 

io i 

Bruce Lewis 

"A**'* 

X. 

•X 

V 

• 

Dinah Moss_ rO>/r).n/ 

L ) 


-...- -Hichard Nail t 


Beth Tuc ke r p^-ft xT (Tl/( , 

— W »d e _ 

V? 'V/'- ras a •• : ;. s \V / /. 

• » ~ V m»U^v Ken W a 1 1 a ce XT,^/ // Jg Wan? 


8ec ’82 



Stella Pos ey ^hjj^ P&4ZJ Social «8l 
Bam on a p ullen ^yvexi P 




Reporter 1 62 


Randy Ru ss ell v Pres * S 1 

Terri Russell ^ 

Angela Ryals 




~C 




Form 4 

























































































DATE INITIATED 

March 2^, 1^82 


MEMBER 


@l?ha Theta 

d^OLlzn. of' Cy'l/'UmljE’li. 

junior College iDtoision 


Mb. . t»CR 


Billy Bounds 



December 9, 1 °62 
Kevin Smith 


Mattie Bu rn side 


iLtLu. $ 


•IaJlalMiLA 1 


John Gary Williams 


Gr aham C la rke .ii-Wun (Jknh 
}wyn Guth r ie 


Social *82 


March 2k, 1 983 



Eernard Lee 




■ Jcr. s g — B rook s 






Deborah McGee 



_ £*£■»» ” 

^ti s^t th -p f A p 

_ TamTy We bb 7<3, M.- 

-!f^^ St e - ad 

December 9, 1 98 2 _ 




P o^R-ld Gf?mnv V. _ 


f Rodney G um 


>r>/n^ 


SBlm p 

,4^5-1 - ;> t. 


s S -a- yl e- Hg rr^ l l 


I v. David H erring 



YtAA 


Sl 1 ™ 51 SI * °p 

Tod Harr is on 

Sbawn He nr y ^ 

Karen Su e Hudspeth ^ 


Jr_ Robert K lira trick 

r* ' Ms r V Matlo ck ^ T / '^^rc/(_ _ 

Darryl Mea do r ^0(X'Wc|j_ _ 

. Kglesia 3re r.e e TK) >' (V/U6Q ,^pjjACJ_^. 

Koron Tingl a____ 


y>^< ^ 




Rplph Hurley 


Belynda Dawn KemD 


I— 2&z2*j2?2p. 


Steve Mayes 


. *4^ 


• JiD> 


Form 4 






















































































DATE INITIATED 

October f3> 1983 


MEMBER 


•David Karl Bovdstun 


jjj dvirf 


Jvlu glpha Theta 

os.tzn. of <:J\/\zni(jz , i6, 

Junior Qolteje TMDision 

Dessa Mercer 


a . i*tR 

Maa&A' 7 A. 


XL 


lUhJ. 


IljL&ll* 1 l ' i 

Jerrv D~n Co ok k-'W- /Ittfiv'j 

AIqd Dale Rh ea 



‘pm G Saveli 


CpQutXl^ 


nan Parkes 
Marlin Save li ScMtjl£ 

sarah ±n ■ . AmlK y, 

W^uXliL' 


Joe Williams 


‘/M 




pam 4 Thomps on 1^>vW J^rD^<pr)Oyl 
id L Tidw ell OwfO rd- uj)u^iP 


,-De ce mber 6 1 9 ck 



/ 




■')■ > -..• 


Pat 3-. Waldrip Qki A-utoOrt/u^ 
February 17, lqSlj._ 

Johnny Eell 


QjJJi 


>V. 

j * a ■ Day^s^ l Mangr um 
'' ■. Ris ho r . ^/jrrvqfl _ 

. ^hS mias Bo ok er _ 

tt IQa . 



^rnirpr- Caron 


.H. iri V u oA 

Charles Edwards 

C-flOsi 

41ton Evans 


nhr»1 s 'rl 1 nor> 

f /^*/ 1\J il Q*a>, 

Deborah C-raham 

y y / 7 :-- »h— 

&X*baiaJk aJk —> 

Plow ftri^ith 

/fLvk j£JJ3t4l 

Phonda Hollingsworth 6lAWo UdXj/ly^a^a .J 

Roger Lique 

^Mcr 


» v ’ ' 

Par: ^ioholbergei 


a jsjJjA 



OthJQL 


& tAjjJtc&itj 


Phoebe Cray 

r red Farm* 1 ton 

Stan Hardy 

Randy Haves 


sta 


T 


AJXxJ 


- » 

- 'W 




V 




=Jt?< 




T’■' rrry Fo ~i ~m r gs worth 
A nrpt he Hnrl oy 
Chad- Kea 



L^J 


<?Z 3 

s_ 

























































































DATE INITIATED 

Decamber 6 t l c Pb.( Continued) 


MEMBER 


•<•«.. . t*ER 


■Tphr T, Fe l ly j -A V^OQ^ _ • 

Brochs I cEl he rneV 

~ ie g McNair Y!?c Ylcu^ 


<^ft\cLtzn. o I' cyiiiemfjz’iA. 

junior College Bitrision 

__ D ECEMBER ^ f 1 965_ 

__ HAROLD BLOCK ER GtoACJL 

DAVID BRYANT 


MICHAEL CLOU D ca> 





Marcia Ma so n AniUA 1 

\ 


iiL 


-li__ill" cs _ LUu. ^CnJL 


AqMA 


KERRY DAVIS 


Annette Pillsbury 


Patty Reeves 




M 


KENNETH OOOOIN3 


Molly Rushing 
S 



V •',v,iHy^LYN GUNTER 

— ’' V* ■ , ' - ci M 

v/ 1 *■. * 


3K NASH 


K->J?fV’ c C_’• \ n ,‘ /***>■ * DALE' jlCKETT 


c " i ~sr.ar. leg rb orough XJlO: UCl->^. 


Terry Sessums 








^elecla Taylor 





7.IftsZF 




-± 




» V 






- o; - Thras he r 


0 


ALBEN ROLAND /)jk^ £kL=^£ 


■^EjX 


Cecilia Wa gg oner /(f A 


Greg Ware 


V\) AAJ,; 




NEAL ROSAMON D rf ( y 

Qw~U 


CINDY SLOAN 
KEVIN THOMPSON 


Charlotte Weems 
3,11- lin'-erscn^^ !, 


ROBERT VALENTINE 


•^oug Williams 


Patsy Williams 


Form 4 



JOHNIE WEEMS 




KIM WILCHER 




GREG wolverton A 





DOUG WOODWARD 


^O r <=>r>tLt&STX^-zcr^ 
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Infi 


DATE INITIATED 


/alpha Theta 

of ■'f.yiiam./jzte 

junior QoHege Bfoision 


April 10, 1986 


t 

TAMMY COPELAND ,>* 


BARRY CRANE 


MAffiGUERITE DENNIS 


Thurman Harrell ^-4 






















Mu <3lpba Theta 



c^f?os.k&L c& o'vls.m&z’i*. 

DATE INITIATED 

MEMBER 

Junior College Bioision 

December 0, 1987 


Fare Smith' 


Hark Amis 


KU( 


Jamie Davidson 


\ 

Steve Dean 


Carol Edwards 


Tina Eubanks 


Bill Freeman 


Tanva F.enrv 


F.van Hull 


Sedera Irons 


A a- / S' 


; ,A. 


■sn 

vm 












Faggie Jennings L 


Robert Kennedy ® 




Josef Fainka Z' 


a? 

Brian FcDonald 1 


Fichelle F itchell /Ki^lolh fhAo}iM 


m 


Reggie Shumaker 


HBWk 

mm 

M& 


leresa Stroud < r Z 


Tarrie Todd 


ole 




ina Walker 


Heather Watts 


Riss y Whitmire LUkct 


ebora Wilson 


2f Scott Wade 


P* Darvle Brown 


eirh Ann F.ussell 






























V 


DATE INITIATED 


MEMBER 


gipha Theta 
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PURPOSE OV THE ORGANIZATION 

Mu Alpha Theta was formed to engender keener interest in 
mathematics, to develop sound scholarship in the subject 
and promote enjoyment of mathematics among junior college 
students. 

Meaning of Mu Alpha Theta 

Mathema - that which is learned (mathematics comes f’rom Mathema) 

\ 

Mathematicians - from the Greek word Math e ma ti kos 
meaning one disposed to learn 

Mu - Math e sis - Learning 

Alpha - A1 e th eia - Truth 


Theta - Ther a peia - Service 




2 VICE-PRESIDENT 

Before you is a replica of the society’s insignia. Its blue 

represents truth as.unlimited as the sky. The gold shines as 

a symbol that mathematics Is, Indeed, a valuable treasure. It 

represents, above all, a high point. In the history o' the world, :: 

a supreme law of mathematic.one combining the mystery, the’ 

challenge, and the beauty.of numbers with an Indispensable law 
of geometry. 

LET THIS SYMBOL BE A CHALLENGE TO YOU A svmbnl 

9 R symbol of encouragement 






PRESIDENT: 

.Candidates, you; have presented yourselves ^or initiation in Mu Alpha 

Theta, International junior college mathematics Society. 

It is an honor to you to have been selected -for membership in this 

international organization which has oyer 260 W chapters in all 

50 states and in some foreign countries. You each meet the requirements 

which include work done with distincticn in college preparatory 

mathematics and in general high shcool work, you have demonstrated 

ability to work with others and to giake personal research, and you 

possess qualities of industry, initiative, and reliability. 

The major PURPOSE OV 1 MU ALPHA THETA is to stimulate deeper and more 

effective interest in mathematics. . . „ 

VTHE-Pr esldent Speaks Here. then President 

^X tTs& e 3 irable that you be given instruction in the deeper meanings 
and historical importance of mathematics. 





Q(l £* 6V 3 ' 

QPfr 

5 Secretary: 

You have studied the constitution of Mu Alpha Theta, the prupose 

of which is to stimulate deeper and more elective interest in 

mathematics and whose principles are embodied in the Greek letters 

which stand for (j”T\ruV^\ V ^ 

Now that the standards and ideals of this organization have been 

fully revealed to you, you come to renew and comolete the pledge ’• 
which admits you into complete -fellowship. 


2 

President: 

It is desirable that you be given instruction in the 
deeper meanings and historical importance of mathematics. 
SPEAKER I 
SPEAKER II 
SPEAKER III 
PRESIDENT 

The Challenge: 

You are now instructed briefly in the history, the growth, 
the power, and the future of mathematics. More is needed 
of you. You must exchange freely your ideas, and you must 
continue to grow ita thematically through all your years. 
SECRETARY: 

You have studied the constitution of Mu Alpha Theta, the 

purpose of which is to stimulate a deeper and more effective 

interest in mathematics and whose principles are embodied 

in the Greek letters MAG, which stand for (mathesis, ale- 
theia, therapeia) - learning, truth, service. 

Now that the standards and ideals of this organization have 

been fully revealed to you, you come to renew and complete 

the pledge which admits you into complete fellowship. 

SPONSOR: 

Candidates, arise. If you agree to accept this challenge, 
your answer should be 'I,Do'.' 

CANDIDATES: 

"I Do'.” 





Chapter Sponsor: 

"it is my pleasure to welcome you into Mu Alpha Theta, International 
Junior College Mathematics Society, and the lively fellowship of 
scholars it affords, I salute you for your accomplishments in 
mathematics; I charge you to explore always the mathematical truths, 
and dedicate yourselves to the cultivation of the well-rounded life, 
a prelude to service and honor in your community, state and nation." 


1+ ih« + ^)cU J-* fU^OX') 

yrUU^U^f 2 - ccW vU^ioW^y o*-S*<™* Q- - 
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PRESIDENT: 
CHALLENGE: 


You are now Instructed briefly in the history, the growth, the powers 
and the future of.mathematics. Koreis needed of you. Y 0 u oust 

exchange freely your ideas, you must continue to grow mathematically 
through.all your years. . 







Candidates, arise. If you agree to accept th is challenge, YOUR 
ANSWER SHOULD BE, "I DO”. 

CHAPTER PRESIDENT: 

" I invite you-to repeat after me the pledge which admits you into 
full membership." ‘ 

" I, do solemly promise.to uphold the standards of 

Mu Alpha Theta arid to make its purpose -foremost in my mind, and 
I do solemny pledge allegiance to my fellow members and promise 
to aid them in search of mathematical truths." 

As your name is called, come forward and affix your name to the 

oath" ___will present each of you with- your membership 

certificate." 


SPONSOR: 

I now declare you members of Mu Alpha Theta. 






INSTALLATION 0^ LOCAL O^FCCERS: 

■ - ' . i . ’ ’ ’ • ’ i . 

The officers to be installed shall staid in a serai-circle. 

Face the installing officer: 

The pledge may be administered individually or in unison. 

INSTALLING OFFICER SAYS: 

"Before you assume your obligati ons as officers of Mu Alpha Theta, 
you shall pledge for membership in Mu Alpha Theta. Repeat a^ter me" 

■» . v • 

" I do, dolemnly promise to uphold the standards of Mu Alpha Theta, 
and to keep foremost Ih^-mlndr the pdrpbse of the society. 

INSTALLING O^FCCER SAYS: 

" you are charged with the responsibility of learning the duties 
of your office and of executing those duties to the best of your 
ability. Now repeat after me" 

"I solemnly promise to fulfill to the best of my ability my duties 
as an officer of Mu Alpha Theta. " 

INSTALLING OFFICER SAYS: 

"You are duly recognized as the executive officers of Mu Alpha Theta, 
East Central Junior College Chapter. We pledge the supnort of the 
members of this chapter to you. 





HANDBOOK 

FOR 

SPONSORS 


MU ALPHA THETA 



NATIONAL HIGH SCHOOL AND JUNIOR COLLEGE 
MATHEMATICAL CLUB 





NATIONAL HIGH SCHOOL AND JUNIOR COLLEGE 


i$(aii^mattr k 0 Club 

Mu Aiplta <£i?ria (M A Th) 


This is your invitation to establish a chapter of The Na¬ 
tional High School and Junior College Mathematics 
Club, M A Th, in your school. The club, which is co¬ 
sponsored by the Mathematical Association of America, 
and the National Council of Teachers of Mathematics is 
a non secret organization whose purpose is to stimulate 
interest in mathematics by providing public recognition 
of superior mathematical scholarship, and by promoting 


various mathematical activities. Its journal, the 
Mathematical Log, is constantly being praised as an 
outstanding medium for up-to-date, understandable ar¬ 
ticles about Mathematics. There are now over 1200 
chapters in 46 states and in Canada, Japan, the Canal 
Zone, and Switzerland. If your school can qualify you 
owe it to your students to establish a chapter and to par¬ 
ticipate in their many stimulating activities. 


I. Purpose of the Organization 


The National High School and Junior College 
Mathematics Club, Mu Alpha Theta was formed to 
engender keener interest in mathematics, to develop 
sound scholarship in the subject and promote enjoy¬ 
ment of mathematics among high school and junior col¬ 
lege students. 

National policy is determined by a nine-person gover¬ 
ning council consisting of three national officers (presi¬ 
dent, president-elect or immediate past president, and 
secretary-treasurer), four governors elected for three- 
year terms, and representatives appointed by the 
Mathematical Association of America and the National 
Council of Teachers of Mathematics. These organiza¬ 
tions each have the privilege of nominating two of the 
seven elected council members. Others are nominated 
by a committee of the club. Officers and governors 
serve without remuneration. 

The governing council provides the following services 
for chapters: 

1. Individual Membership Certificates, billfold cards 
and School Charters are issued by the national 
Secretary-Treasurer. 

2. The Mathematical Log, official journal of the 
organization, is distributed free to the chapters. It 
is devoted to understandable articles on 


mathematics, both modern and ancient, which 
have been especially written for the intended au¬ 
dience. The Log also contains current chapter 
news, news of regional and national meetings, 
suggestions of topics suitable for discussion at 
chapter meetings, discussion of recent books, 
periodicals, films, tape recordings, mathematical 
devices and similar items of interest to the 
membership. 

3. One copy of our other publications, now six in 
number, are sent to each chapter without charge. 
Additional copies are available at a 40% discount. 

4. Up-to-date information about mathematical 
careers is supplied to each chapter. 

5. Local Newspapers are notified that a charter has 
been granted, and of the names of all students 
elected as full members. 

8. Insignia pins and buttons are available from the 
National Office. 

7. Regional meetings and other activities are con¬ 
stantly being arranged by the chapters. 

8. National meetings are held with lectures by 
outstanding mathematicians, as well as by 
students. 

9. Chapters are encouraged to make suggestions to 
the national officers concerning additional pro¬ 
jects which they would like to see carried out. A 
sincere effort is made to be as helpful as possible. 

10. The Handbook for Sponsors. 


II. School Qualifications for Chapters 


Any high school, two-year junior college, or 
other academic institution giving training 
equivalent to one of these, may petition to have a 
chapter providng it meets the following minimum 
requirements: 

1. At least six semesters of mathematics in¬ 
cluding algebra, geometry and more advanced 
topics (or, in the case of junior colleges, courses 
including the calculus) must be offered. These re¬ 
quirements can not be fulfilled by courses in 
general mathematics, business mathematics, 
shop mathematics, or arithmetic. 

2. During the two semesters preceding that in 
which a petition is submitted, the school must 
have employed at least one teacher whose 
primary teaching field is mathematics and who has 
completed an undergraduate mathematics major 
or its equivalent at an accredited college or univer¬ 
sity. 


3. The Principal, or other chief administrative of¬ 
ficer of the institution, must approve the petition. 

4. An initial charter fee of $2.00, along with the 
regular initiation fee of $1.00 for each member, 
must accompany the petition for a charter. (These 
fees will be returned if the governing council votes 
that the institution is ineligible for membership.) 

5. A favorable vote of two-thirds of the governing 
council shall be required to elect a chapter to 
membership. Each petitioning institution will be 
notified as soon as possible whether or not a 
charter has been granted. This takes about 3 
weeks. 

6. The petition should be sumbitted (along with 
10 copies) on the enclosed form provided by the 
national office. The copies may be on plain paper. 



ill. Qualifications for Individual Membership 


The following minimum requirements for full and 
associate membership shall be common to all chapters. 
Each chapter shall have a faculty-student committee 
which will recommend possible members for the 
chapter’s consideration. No student shall be recom¬ 
mended for consideration who does not meet the 
minimum qualifications. Additional requirements may 
be imposed by individual chapters. 

(a) Full Membership: High school students who have 
completed the equivalent of four semesters of college 
preparatory mathematics and in addition have com¬ 
pleted or are enrolled in a still more advanced course, 
are eligible for full membership providing their 
mathematical work was done with distinction (on the 
ABCDF grading scale this shall mean at least a B 
average). 


Junior College students are not eligible on the basis 
of their high school records alone: they must have in ad¬ 
dition a B average in the equivalent of at least one 
semester of college mathematics which has as a prereq¬ 
uisite the equivalent of five semesters of college 
preparatory mathematics. Junior College members, 
however, who already were elected in high school con¬ 
tinue to be members and are eligible to belong to a 
junior college chapter. 


(b) Associate Membership: Persons who have com¬ 
pleted two semesters of algebra or their equivalent with 
distinction and who have enrolled in a third semester of 
mathematics are eligible for associate membership. 
Associate members do not pay the $1.00 initiation fee 
and are not registered with national headquarters. They 
are not entitled to vote on national policy. They are en¬ 
titled to attend and be heard at meetings, and 
presumably are likely candidates for full membership. 


IV. National Finances 


There shall be no national annual dues. An initiation 
fee of $1.00 per full member shall be paid to the national 
secretary-treasurer for each person initiated into full 
membership, where-upon the secretary-treasurer shall 
issue a membership certificate to that member and 
place his name on the official roll. A $2.00 charter fee 
shall be charged each new chapter at the time the of¬ 
ficial charter is first issued to the school. 


Finances are supervised by the Controller’s Office of 
The University of Oklahoma. Regular state supervised 
auditing service is provided, in addition to approved 
monthly machine accounting. Council approval is re- 
quied for expenditures other than printing and metered 
postage, and the secretary-treasurer must make com¬ 
plete accounting to the Council. 


V. Local Organizations, Officers, and Finances 


Each chapter is free to set up its own organization, of¬ 
ficers, and finances with the following restrictions: 

1. Each chapter must have a semi-permanent faculty- 
sponsor and the national office (secretary-treasurer) 
must be kept informed of the current faculty sponsor’s 
name and address. 

2. The minimum membership requirements set forth 
by the national office must be met by all initiates. 

3. A complete and accurate list of all full member in¬ 
itiates, accompanied by their $1.00 initiation fees, must 
be received by the office of the secretary-treasurer 
before the initiation takes place. 


4. Each chapter must hold regular meetings at 
periodic intervals and not merely consider itself an 
honor society for high grades. At the minimum, there 
should be one meeting every month. 

5. Local chapters are encouraged to participate ac¬ 
tively in the life of the school, providing stimulation of 
an interest in, and appreciation of, mathematics for all 
students. 


6. Either the name National High School and Junior 
College Mathematics Club or Mu Alpha Theta may be 
used as desired. 7 


VI. Governing Council 

PRESIDENT: Ms. Katherine P. Layton, Beverly Hills High School, Beverly Hills, CA 90212 
PAST PRESIDENT: Dr. Robert Kalin, Florida State University, Tallahassee, FL32306 
SECRETARY-TREASURER: Dr. Harold V. Huneke, University of Oklahoma, Norman, OK 73019 
OFFICIAL REPRESENTATIVE of the MATHEMATICAL ASSOCIATION of AMERICA: 

Dr. Robert Wilson, Ohio Wesleyan University, Delaware, OH 43015 
OFFICIAL REPRESENTATIVE of the NATIONAL COUNCIL of TEACHERS of MATHEMATICS: 
Mr. Alvin Gloor, Westside High School, Omaha, NB 68144 


GOVERNORS: 

Region I Mr. James Woolum, Clayton Valley High School, Concord, CA 94521 
Region li Ms. Kathryn Hinsenbrock, Community High School, Charles City, IA 50616 
Region III Ms. Adele Hanson, Milwaukee Technical High School, Milwaukee, Wl 53204 
Region IV Mr. Thomas Thrasher, Austin High School, Decatur, AL 35601 




national t)jgh School and Junior College Mathematics Club 


Mu 3lpha Theta 


(M A TO) 



601 Elm Avenue, Room 423, Norman, Oklahoma 73019 

Cosponsored by The Mathematical Association of America and The National Council of Teachers of Mathematics 

November 25, 1981 

Mu Alpha Theta Sponsor 
East Central Jr. College 
Decatur, MS 39327 


NATIONAL OFFICERS 


President: Katherine P. Layton 
D epartment of Mathematics 
Beverly Mills High School 
Beverly Hills, CA 90212 

Past President: Dr. Robert Kalin 
Math Education Program 
Florida State University 
Tallahassee, FL 32306 


Congratulations! 

Your application for a charter in Mu Alpha Theta, 
international high school and junior college math¬ 
ematics club, has been approved by the national of¬ 
fice and Governing Council, and your charter and mem¬ 
bership certificates are enclosed. 


Sec.-Treas: Dr. Harold V. Huneke 
Department of Mathematics 
601 Elm Avenue, Room 423 
University of Oklahoma 
Norman, OK 73019 


|v. James T. Woolum 
Clayton Valley High School 
1101 Alberta Way- 
Concord, CA 94521 


Gov. Kathryn Hinsenbrock. 
Charles City Comm. High School 
Charles City, IA 50616 


Gov. Adelf. Hanson 

Milwaukee Technical High School 
319 West Virginia 
Milwaukee, WI 53204 

Gov. Thomas Thrasher 
Austin High School 
Danville Road, SAV. 

Decatur, AL 35601 

representative: Dr. Robert Wilson 
Mathematical Assoc, of America 
Rtc. 1, Box 57-L 
Lexington, VA 24450 

representative: Alvin Gloor 
National Council of Teachers 
of Mathematics 
10925 Valley St. 

Omaha, NB 68144 


I wish that each of these letters could be hand writ¬ 
ten, or that some of us from the Governing Council 
might come in person to present this charter to you. 

We feel that the recongnition that the charter and 
membership certificates will give is a real boost to 
help create an even greater interest in mathematics, 
which is, of course, the key to all creative effort in 
the sciences. Your community has every reason to be 
proud of your fine mathematics department and of the 
students who receive national recognition for their 
superior accomplishments with the granting of their 
charter memberships. There is every reason to believe 
that the great scientists of tomorrow will come from 
the membership of our club. 

Please congratulate each charter member for all of us on 
the Governing Council. Thousands and thousands of high 
school students will follow, but they are charter mem¬ 
bers, and this, we think, is of particular importance. 

Kindest personal regards and best wishes for success. 

Sincerely, 

Harold V. Huneke 
Secretary-Treasurer 


Math Log Editor: Dr. Betty Lichtenberg 
cpt. of Math Education 
University of South Florida 
Tampa, FL 33620 
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Mu Alpha Theta 

601 Elm Avenue, Room 423 

Norman, Oklahoma 73019 


Special To 


Decatur, MS, November 25, 1981 - East Central Jr. College has been honored 

this week by election to Mu Alpha Theta,international hirgh--s^ht?oJr~aad* junior 
college mathematics club. 

The announcement ^ 7 as made by Dr. Harold V. Huneke, national secretary- 
treasurer^ S^^-i^-a r professor of mathematics at the University of Oklahoma 
where the national Office is located. 

Only those schools with excellent mathematics programs can earn 
membership in the club since all courses in mathematics and the qualifications 
of the mathematics faculty and students are examined in detail by the club s 
Governors and National Officers. 

To be eligible for membership, minimum requirements are that a student 
must have completed with distinction at least four semesters of college 
preparatory mathematics and be enrolled in the fifth semester. He also must 
have an overall grade average of at least a M B n in all of his high school 
work. 


"Membership in Mu Alpha Theta is the highest honor possible for a high 
school or junior college student of mathematics. Dr. Huneke said. Club 
activities consist of work in areas of mathematics not usually covered in 
the classroom." 

Mu Alpha Theta was founded in 1957 a,t the University of Oklahoma and 
has grown to more than 2,000 clubs in 4*6' states and Canada, Japan, Puerto Rico, 
the Canal Zone, Iceland, Turkey, Brazil, and Okinawa. 

The club is co-sponsored by the Mathematical Association of America and 
the National Council of Teachers of Mathematics and has attracted the attention 
of top mathematics scholars in this country and abroad. • 3 helby Harris 

is the advisor to the club* 





Mu Alpha Theta 

601 Elm Avenue, Room 423 

Norman, Oklahoma 73019 


Special To 


Decatur, MS, March 25, 1982 - Ten students at East Central Jr. College 

have been honored this week by election to Mu Alpha Theta, international high 
school and junior college mathematics club. 

The announcement was made by Dr. Harold V. Huneke, national secretary- 
treasurer, who is a professor of mathematics at the University of Oklahoma 
where the national office is located. 

Only those schools with excellent mathematics programs can earn 
membership in the club since all courses in mathematics and the qualifications 
of the mathematics faculty and students are examined in detail by the club's 
Governors and National Officers. 

To be eligible for membership, minimum requirements are that a student 
must have completed with distinction at least four semesters of college 
preparatory mathematics and be enrolled in the fifth semester. He also must 
have an overall grade average of at least a "B" in all of his high school 
work. 


"Membership in Mu Alpha Theta is the highest honor possible for a high 
school or junior college student of mathematics," Dr. Huneke said. "Club 
activities consist of work in areas of mathematics not usually covered in 
the classroom." 

Mu Alpha Theta was founded in 1957 at the University of Oklahoma and 
has grown to more than 2,000 clubs in 46 states and Canada, Japan, Puerto Rico, 
the Canal Zone, Iceland, Turkey, Brazil, and Okinawa. 

The club is co-sponsored by the Mathematical Association of America and 
the National Council of Teachers of Mathematics and has attracted the attention 
of top mathematics scholars in this country and abroad. 






ORDER BLANK 



for 

Membership Certificates 
( Please type * Check spelling with care .) 


Name of Chapte r _Date of Order 

school 

School Address________ 

street or po box number 


city state zip code 

Falucty Sponso r ___ 

Date of initiation_New members_Amount enclosed ($2.00/stu.)$ 


First name Middle initial Last name Expected year of graduation 


We hereby certify that the above named students meet all the qualifications for full 
membership in Mu Alpha Theta and have been duly elected by this chapter. 


Chapter Secretary Faculty Advisor 


Mail to: Mu Alpha Theta, 601 Elm ave, Rm. 423, Norman, OK 73019 



Mu Alpha Theta 

601 Elm Avenue, Room 423 

Norman, Oklahoma 73019 


Special To 


Decatur, MS, April 7, 1983 - Eleven students at East Central Junior 

College have been honored this week by election to Mu Alpha Theta, inter¬ 
national high school and junior college mathematics club. 

The announcement was made by Dr. Harold V. Huneke, national secretary- 
treasurer, who is a professor of mathematics at the University of Oklahoma 
where the national office is located. 

Only those schools with excellent mathematics programs can earn member¬ 
ship in the club since all courses in. mathematics and the qualifications of 
the mathematics faculty and students are examined in detail by the club’s 
Governors and National Officers. 

To be eligible for membership, minimum requirements are that a student 
must have completed with distinction (at least a B average) at least four 
semesters of college preparatory mathematics and be enrolled in the fifth 
semester. 

"Membership in Mu Alpha Theta is the highest honor possible for a 
high school or junior college student of mathematics,” Dr. Huneke said. 

"Club activities consist of work in areas of mathematics not usually covered 
in the classroom." 

Mu Alpha Theta was founded in 1957 at the University of Oklahoma and 
has grown to more than 1,200 active chapters in most of the states and seven 
foreign countries. 

The club is co-sponsored by the Mathematical Association of America and 
the National Council of Teachers of Mathematics and has attracted the attention 
of top mathematics scholars in this country and abroad. 



East Central Junior College 

ESTABLISHED 192B 

Decatur, Miss, uoa 27 


DR. C. V. WRIGHT, PRESIDENT 

B. J. TUCKER, ACADEMIC DEAN 
F. T. RIVES, REGISTRAR 

C. D. BRACKEEN, DEAN OF STUDENTS 

P£RY B. WINEGARDEN. BUSINESS MANAGER . ' 

MATHEMATICS 

MAT 1313—COLLEGE ALGEBRA—A review of algebraic operations, systems of 
linear equations, and a study of logarithms, determinants, progressions, binomial 
theorem, partial fractions, and theory of equations. Three lectures. Three semester 
hours credit. 

MAT 1323—TRIGONOMETRY—The study of solutions of right and oblique triangles, 
identities, trigonometric equations, and polar and parametric equations. Three 
lectures. Three semester hours credit. 

MAT 1333—FINITE MATHEMATICS—Introduction to symbolic logic, set theory, 
probability theory, difference equations, linear programming, and game theory 
with applications oriented toward business decision-making and the behavioral 
sciences. Three lectures. Three semester hours credit. 

MAT 1423-FUNDAMENTALS OF MATHEMATICS-A review of basic algebra, 
systems of linear equations and systems of linear inequalities, and introduction to 
linear programming, and introduction to vector and matric algebra. Three lectures. 
Three semester hours credit. 

MAT 1613—CALCULUS I—Coordinate systems, basic theorems of analytics, functions, 
limits, the derivative, the integral, differentiation and integration of algebraic 
functions, and applications. Three lectures. Three semester hours credit. (1823) 

MAT 1623—CALCULUS II—Differentiation and integration of transcendental func¬ 
tions, the difinite integral, methods of integration, applications. Three lectures. 
Three semester hours credit. Prerequisite: MAT 1613. 

^MT 1723—THE REAL NUMBER SYSTEM—Structure and properties of number 
^^Asystems of arithmetic. Limited to students preparing to teach. Three lectures. Three 
semester hours credit. 

MAT 1733—INFORMAL GEOMETRY AND ALGEBRA—Basic ideas and structure of 
algebra; intuitive foundations of geometry. Three lectures. Three semester hours • 
credit. 

MAT 2613—CALCULUS III—Solid analytics vector, improper integrals, line in¬ 
tegration. Three lectures. Three semester hours credit. Prerequisite: 1623 
MAT 2623-CALCULUS IV-Infinite series, partial differentitation, multiple integrals. 
Three lectures. Three semester hours credit. Prerequisite: MAT 2613 

MA fIrenth?~eqia^fons N ^ AL ( E< - ?U * TIONS — 1 Solution of first and higher order dif- 
’ problems in geometry? physiw 'anT??? ^ Th 'T* ^ application to 

hours credit. Prerequisite NUT 2623 Three leclures - Three semester 

pjVISIOH 

^OURSE, COURSE NAM E, P RE FIX AND NO* TEXT 


College Algebra MAT 1313 
Trigonometry MAT 1323 


Finite Mathematics MAT 1333 


Fundamentals of Mathematics MAT 1423 
Calculus I, II, & III, &IV 


Mathematics for Teachers I MAT 1723 


Rees & Sparks; College Algebra ; 6th ed., 
McGraw-Hill Pub* Co. 

Rees & Sparks; Plane Trigonometry : (with 
tables) 7th ed., Prentice-Hall Pub. Co. 

Kemeny, Snell, & Thompson; Introduction to 
Finite Mathematics : 2nd ed., Prentice-Hall 

Mueller, Elements of Algebra . Prentice-Hall 

Riddle; Calculus and Analytic Geometry : 

2nd ed., Wadsworth 

Ohmer, Ancoin, Cortez; Elementary Contenroornr 
Mathematics ; 2nd ed., Blaisdell, A Div. of 
Gin & Co. 


Mathematics for Teachers II MAT 1733 


Young & Bush; Geometr y for Elemental 
Holden Day Publishing Co. 


Teachers: 


Rainville & Bedient; A Short Course in Different* 
Equations ; 5th ed., MacMillan -- 


pifferential Equations MAT 2253 



NATIONAL HIGH SCHOOL AND JUNIOR COLLEGE 


DRatljlunatics dub 

Mn JUplya (M A TK) 


This is your invitation to establish a chapter of The Na¬ 
tional High School and Junior College Mathematics 
Club, M A Th, in your school. The club, which is co¬ 
sponsored by the Mathematical Association of America, 
and the National Council of Teachers of Mathematics is 
a non secret organization whose purpose is to stimulate 
interest in mathematics by providing public recognition 
of superior mathematical scholarship, and by promoting 


various mathematical activities. Its journal, the 
Mathematical Log, is constantly being praised as an 
outstanding medium for up-to-date, understandable ar¬ 
ticles about Mathematics. There are now over 1200 
chapters in 46 states and in Canada, Japan, the Canal 
Zone, and Switzerland. If your school can qualify you 
owe it to your students to establish a chapter and to par¬ 
ticipate in their many stimulating activities. 


I. Purpose of the Organization 


The National High School and Junior College 
Mathematics Club, Mu Alpha Theta was formed to 
engender keener interest in mathematics, to develop 
sound scholarship in the subject and promote enjoy¬ 
ment of mathematics among high school and junior col¬ 
lege students. 

National policy is determined by a nine-person gover¬ 
ning council consisting of three national officers (presi¬ 
dent, president-elect or immediate past president, and 
secretary-treasurer), four governors elected for three- 
year terms, and representatives appointed by the 
Mathematical Association of America and the National 
Council of Teachers of Mathematics. These organiza¬ 
tions each have the privilege of nominating two of the 
seven elected council members. Others are nominated 
by a committee of the club. Officers and governors 
serve without remuneration. 

The governing council provides the following services 
for chapters: 

1. Individual Membership Certificates, billfold cards 
and School Charters are issued by the national 
Secretary-Treasurer. 

2. The Mathematical Log, official journal of the 
organization, is distributed free to the chapters. It 
is devoted to understandable articles on 


II. School Qualifi 

Any high school, two-year junior college, or 
other academic institution giving training 
equivalent to one of these, may petition to have a 
chapter providng it meets the following minimum 
requirements: 

1. At least six semesters of mathematics in¬ 
cluding algebra, geometry and more advanced 
topics (or, in the case of junior colleges, courses 
including the calculus) must be offered. These re¬ 
quirements can not be fulfilled by courses in 
general mathematics, business mathematics, 
shop mathematics, or arithmetic. 

2. During the two semesters preceding that in 
which a petition is submitted, the school must 
have employed at least one teacher whose 
primary teaching field is mathematics and who has 
completed an undergraduate mathematics major 
or its equivalent at an accredited college or univer¬ 
sity. 


mathematics, both modern and ancient, which 
have been especially written for the intended au¬ 
dience. The Log also contains current chapter 
news, news of regional and national meetings, 
suggestions of topics suitable for discussion at 
chapter meetings, discussion of recent books, 
periodicals, films, tape recordings, mathematical 
devices and similar items of interest to the 
membership. 

3. One copy of our other publications, now six in 
number, are sent to each chapter without charge. 
Additional copies are available at a 40% discount. 

4. Up-to-date information about mathematical 
careers is supplied to each chapter. 

5. Local Newspapers are notified that a charter has 
been granted, and of the names of all students 
elected as full members. 

6. Insignia pins and buttons are available from the 
National Office. 

7. Regional meetings and other activities are con¬ 
stantly being arranged by the chapters. 

8. National meetings are held with lectures by 
outstanding mathematicians, as well as by 
students. 

9. Chapters are encouraged to make suggestions to 
the national officers concerning additional pro¬ 
jects which they would like to see carried out. A 
sincere effort is made to be as helpful as possible. 

10. The Handbook for Sponsors. 

ms for Chapters 

3. The Principal, or other chief administrative of¬ 
ficer of the institution, must approve the petition. 

4. An initial charter fee of $2.00, along with the 
regular initiation fee of $1.00 for each member, 
must accompany the petition for a charter. (These 
fees will be returned if the governing council votes 
that the institution is ineligible for membership.) 

5. A favorable vote of two-thirds of the governing 
council shall be required to elect a chapter to 
membership. Each petitioning institution will be 
notified as soon as possible whether or not a 
charter has been granted. This takes about 3 
weeks. 

6. The petition should be sumbitted (along with 
10 copies) on the enclosed form provided by the 
national office. The copies may be on plain paper. 




III. Qualifications for Individual Membership 


The following minimum requirements for full and 
associate membership shall be common to all chapters. 
Each chapter shall have a faculty-student committee 
which will recommend possible members for the 
chapter’s consideration. No student shall be recom¬ 
mended for consideration who does not meet the 
minimum qualifications. Additional requirements may 
be imposed by individual chapters. 

(a) Full Membership: High school students who have 
completed the equivalent of four semesters of college 
preparatory mathematics and in addition have com¬ 
pleted or are enrolled in a still more advanced course, 
are eligible for full membership providing their 
mathematical work was done with distinction (on the 
ABCDF grading scale this shall mean at least a B 
average). 


Junior College students are not eligible on the basis 
of their high school records alone: they must have in ad¬ 
dition a B average in the equivalent of at least one 
semester of college mathematics which has as a prereq¬ 
uisite the equivalent of five semesters of college 
preparatory mathematics. Junior College members, 
however, who already were elected in high school con¬ 
tinue to be members and are eligible to belong to a 
junior college chapter. 

(b) Associate Membership: Persons who have com¬ 
pleted two semesters of algebra or their equivalent with 
distinction and who have enrolled in a third semester of 
mathematics are eligible for associate membership 
Associate members do not pay the $1.00 initiation fee 
and are not registered with national headquarters. They 
are not entitled to vote on national policy. They are en¬ 
titled to attend and be heard at meetings, and 
presumably are likely candidates for full membership. 


IV. National Finances 


There shall be no national annual dues. An initiation 
fee of $1.00 per full member shall be paid to the national 
secretary-treasurer for each person initiated into full 
membership, where-upon the secretary-treasurer shall 
issue a membership certificate to that member and 
place his name on the official roll. A $2.00 charter fee 
shall be charged each new chapter at the time the of¬ 
ficial charter is first issued to the school. 


Finances are supervised by the Controller’s Office of 
The University of Oklahoma. Regular state supervised 
auditing service is provided, in addition to approved 
monthly machine accounting. Council approval is re- 
quied for expenditures other than printing and metered 
postage, and the secretary-treasurer must make com¬ 
plete accounting to the Council. 


V. Local Organizations, Officers, and Finances 


Each chapter is free to set up its own organization, of¬ 
ficers, and finances with the following restrictions: 

1. Each chapter must have a semi-permanent faculty- 
sponsor and the national office (secretary-treasurer) 
must be kept informed of the current faculty sponsor’s 
name and address. 

2. The minimum membership requirements set forth 
by the national office must be met by all initiates. 

3. A complete and accurate list of all full member in¬ 
itiates, accompanied by their $1.00 initiation fees, must 
be received by the office of the secretary-treasurer 
before the initiation takes place. 


4. Each chapter must hold regular meetinas at 

periodic intervals and not merely consider itself an 
honor society for high grades. At the minimum than* 
should be one meeting every month. * e 

5. Local chapters are encouraged to particinata an 
tively in the life of the school, providing stimuli on of 

tfualms aDpreciali0 " <0. mathematics for all 


6. Either the name National High School ann i 
College Mathematics Club or Mu Aloha Th«fta d ^ unior 
used as desired. pha Theta "ay be 


VI. Governing Council 

PRESIDENT: Ms. Katherine P. Layton, Beverly Hills High School, Beverly Hills, CA 90212 
PAST PRESIDENT: Dr. Robert Kalin, Florida State University, Tallahassee, FL 32306 
SECRETARY-TREASURER: Dr. Harold V. Huneke, University of Oklahoma, Norman OK 7301 Q 
OFFICIAL REPRESENTATIVE of the MATHEMATICAL ASSOCIATION of AMERICA: ’ 

Dr. Robert Wilson, Ohio Wesleyan University, Delaware, OH 43015 
OFFICIAL REPRESENTATIVE of the NATIONAL COUNCIL of TEACHERS of MATHEMATirc;. 
Mr. Alvin Gloor, Westside High School, Omaha, NB 68144 


GOVERNORS: 

Region I Mr. James Woolum, Clayton Valley High School, Concord, CA 94521 
Region II Ms. Kathryn Hinsenbrock, Community High School, Charles City IA 50616 
Region III Ms. Adele Hanson, Milwaukee Technical High School, Milwaukee wi winA 
Region IV Mr. Thomas Thrasher, Austin High School, Decatur, AL 35601 ’ 
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AN EXCURSION INTO THE NON-EUCLIDEAN WORLD 

Say there, you folks, did you ever meet anyone out of this 
wo rld? Let me tell you! You could be out of this world, 
yourself, if you took off with me on a trip to the world of 
Henri Poincare. Further than the moon and closer than the 
stars, this non-Euclidean space has attractions that appeal 
to the majority of us who have been ravaged by a sub-zero 
winter, a spring freeze, a minus sunshine factor, and an 
energy crisis. Try to picture a land where there is no 
recession, no inflation, no depression. Fantastic, isn't 
it? 


Be f ore i tell you about this non-Euclidean World, I want to 
call your attention to the vagueness of such fundamental 
notions as straight line, plane and distance. Take, for 
example, the "distance between two points A and B." 
uhat does that mean? We think of measuring the distance, 
sa y with a foot rule, but that doesn't help much. A 
ruler is divided into equal intervals and hence presupposes 
l he notion of distance. But what about equal distances? 

The distance, whatever it is, between A and B is 
poual to the distance between points C and D if the 
air of points A and B can be shifted without changing 
their mutual distance, so as to coincide with the points 
r and D. But again the difficulty—the condition 
"without changing their mutual distance" implies that 
g know what is meant by equal distance. 


u i^^ioin the points A and B by a straight line. 

can say that the distance AB is equal to the 
distan ce CD, if the segment of the line AB can, by a 
ini d motion of this segment, be made to coincide with the 


T^^ioin tne points a ana k oy a 
a j^Wwe can say that the distance At 
4 ctan ce CD » if the segment of the lir 


joining 


d it does no ^ on distance between two points neces- 
B r ily involve the notion of straight line? Doesn't an 
!^ to xicated person cover distance between the bar and the 
wingi n 9 doors? And he certainly doesn't walk a straight 
line. And wba * 1S this n 9 ld motion you speak about? 
iist*think for a moment—isn't the notion of distance 
ather complicated? The imaginary world on which we are 
^hout to land will make us realize more vividly how serious 
hes e difficulties of distance really are. 


This imaginary world is enclosed entirely within a large 
‘f* ge-dimensional space whose boundary is a large spherical 
rface with radius R. The temperature here is rather 
Inciful* lt chan 9®s from point to point. At the center 
T?is a maximum and decreases gradually until it is 
i*lute zero at the boundary. Suppose we are at a distance 
at from the center of the sphere, then t , the temperature 
T - r 2 ). When r - 0, at the very center, t = R 2 , a 
is*mum. When r = R, then t = 0, the temperature at 
boundary. Another point: the temperature is con- 
th e t on the surface of a sphere within our world provided 
s ta sphere is concentric with the world. 
th 15 K 


inhabitants and material objects change with the tempera- 
Tl 1 ® growing larger or smaller in size in direct proportion 
th e change in temperature. Therefore, if a man walks 
to rC | the center he gets larger, towards the boundary he gets 
toW iier. These changes, by-the-way, are instantaneous. 
s$ a _ 


^^Ris description in mind, we ought to begin to see some 
properties of the geometry which a man living in that 
o f would develop. To him it would seem to be of infinite 
w °£pnt» although to us, it seems to be finite. As I mentioned 
if he started to walk toward the boundary, as the 
bof° r gture fell, his body would grow smaller and his steps 
te^ all y shorter, contracting indefinitely as he approached 
9 r <urfa ce of tbe boundin 9 sphere. To reach the boundary 
the s w orld, he would have to take an infinite number of 

fJL 1/2 1og » oo 


The question naturally arises whether he would notice how 
bodies changed in size when their distance from the center of 
the world changed. The way in which we usually compare the 
sizes of objects is to place them side by side, or measure 
them, say with a ruler or tape. If he moved from one part 
of his world to another and took a beef burger with him, 
it would change at the same time and in the same proportion 
as he changed. It is obvious that the man would never 
realize that his beef burger is getting smaller. He is 
getting smaller himself. 

In some respects his geometry would resemble our own, but 
in others it would differ. Suppose, for instance, the man 
wished to go from his house (Hj to the dog house (DH) by the 
smallest number of steps. It is reasonable to suppose that 
the smallest number of steps would not be taken along a 
straight line HDH joining the house and the dog house, 
but rather along a path (say HnDH) which swerves toward the 
center, since his steps would be longer there. In fact, 
it can be rigorously proven, by the calculus of variations, 
that the path which gives the smallest number of steps is 
the arc of a circle which cuts the bounding sphere ortho¬ 
gonally. This fact has been proved previously in the 
literature. Such a circle we shall call a "shortest line" 
or "geodesic". The man would certainly think of it as our 
own "straight line." In another respect, this arc or 
shortest line has the same property as our straight line, 
namely, that between two points there can be only one 
straight line. Let us prove this. 

Let us take a cross section of this sphere through center which 
will be the circle ABC. P is any point in the plane of the 
section and within the circle. Through P draw the diameter 
DD', also a line perpendicular to it through P, which will 
intersect the bounding circle in a pair of points, say T and 
T'. The tangents to the circle at T and T' will intersect 
upon the diameter, at a point which we call P'. This can 
easily be shown in plane geometry. (If two triangles have- two 
sides of the one equal, respectively, to two sides of the other 
and the angles opposite two equal sides equal, the angle 
opposite the other two equal sides are equal or supplementary, 
and if equal the triangles are equal.) Then any circle through 
P and P' will cut the given sphere orthogonally; and, con¬ 
versely, any circle cutting the given circle orthogonally 
and passing through P will also pass through P'. It 
follows readily that through any two points within the sphere 
there is one and only one shortest line. 

Proof: 

OTP' is by construction a right triangle, so that 
for any point P and the corresponding point P' 
we always have OP*0P' = OD 2 . Let QPP' be any 
circle through P and P', C its center, Q' 
the other extremity of the diameter through 0. 

Then let QPP' cut circle ABC at M. Hence, 

OM 2 = OQ-OQ' = (OC - QC) (OC + QC) = OC 2 - QC 2 = 

OC 2 - MC 2 . Whence OM 2 + MC 2 = OC 2 , and OMC is 
a right angle. 

There is one respect, however, in which the geometry of the 
shortest line would differ from the geometry of our straight 
line. 

From his parallel postulate, Euclid derived the theorem, that 
through a given point P not on a given line L, there is only 
one line parallel to L. One way of describing this notion 
is to draw any line through P cutting L in a point which 
we will call Q. If the point Q moves in either direction 
along L, the line PQ will at the same time revolve about 
the point P. The farther Q proceeds along L, in one of 
the two possible directions, the nearer will PQ approach 
a limiting position. Since there are two directions in which 
Q can move without limit along L, there are two ways of 
continued on page 4 
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SOME STUDENT TALKS FROM THE FIFTH NATIONAL M 
MU ALPHA THETA MEETING W 

A FACTORIAL CURIOSITY 

... ,, . , Dan Jasicki 

Would you believe that there are more possible seat 
arrangements in a classroom with thirty chairs than the* e 
rops of water in all the oceans of the earth? 

The seating arrangment is found by 

30'. = 30*291 = 30*29*28: ~ 2.65 x 10 3 2 

agree the standard eyedropper is l/ 10 cm 3 . 

1 drop = 1/I0cm3 
10 drops = 1 cm 3 
10(100)3 = io7 drops = 1(meter)3 

10^(1000)3= 10 16 drops = l(kilometer ) 3 

Radius of earth is about 3959 miles or 6.37 x 10 3 kil^ 

If the earth were spherical its volume would be 

(4/3) r 3 = ( 1 . 333 ) (3.142) ( 6.37 x 10 3 ) 3 = 1.08 x 10 l2 CU 
kilometers. Then the total number of drops would be..* , 

You think you understand long number*? n n , (1.08 x lO 12 ^ x inl 6 , . ^re ** 

would the answer to this evaluation be? M 11 then > ho » long water! * 10 1,08 x 1q28 if the earth « 

about 15 nnn*" & minute ! Our calculations show there a * e t 

— «ZK ES’LTSST '* ir °” 
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Calling Yahtzee fans...Ever wondered 
of getting a pair if you got three of a kind y °!* r chances 
1/4, 1/40 or 1/400? klnd on tba first roll? 


, t e* s ' 


ibi c 


9 9 We may assume you can write ft™ aa 
30 in., 30 ft., 30 mi., none of these 86tS t0 the inch. 

Here's one we’re sure you didn’t know' t* 
the angles of a triangle (We know you can’t d^t^u trisect 
tion. .use a protractor) and name the intersecti™ T constr “c- 
that are adjacent to the side the triangle A B It ® ra; 

™5 t r" d150 °- but “ "** ■» -sra.Vi., 


- - -. » “^'8“ twe Know you can’t do tl'C ^HE PERFECT SHUFFLE ^ 

tion. .use a protractor) and name the inter..??. y cons truc- m W 

that are adjacent to the side the trianol. t ° E the ra y s My tool. a i Terry Ligocki 

formed by connecting A, B, and C will allays’^'’ trian 6 le 1 Pa ke a deck S^ift^h 3 " perfect " shuffle. By this*® A 
Honest. Try it. The property was first discol q ^ u ateral - twenty-six card! t t "° Cards and cut it into two 

Morlev around lonn . I discovered bv p T"’ then the b °“om card of the bottom V 

to P of 'that^and'so^on ^ botto “ a ard of the top pack 
tical application of i? 1 , 8 w111 be demonstrated) 



SIXTH NATIONAL CONVENTION-AUGUST, 1975 
SEATTLE UNIVERSITY 
SEATTLE, WASHINGTON 


The program will feature Charles Allen Dirorto 

Banquet Speaker. Other speakers indudeRov OuM° f h NC ™* as 

“How H A M M a fh X ’ !- d ® r> Egbers and Ja ck Robertson Som£\ Ca1vin Lon 9. 
How A Mathematiclan Thinks", "Servinn pt« s 2 m «_topics are, 

gonal Wheel", "The M.A.A. Cor 
Lemma", "Coding and Matrices' 


.. wvn, l 1 ucii LUDers 

.^ 1 A „^ tb ! ma *i cian Thinks",''"ie^ing U pi"t°"How S To e p t ?? 1cs a ^" 

J ; A : Contest and the 6lymp“ a 5°„ Ro ?,L A Po1 *- 
atrices and many, many more ’ Spern er's 

the e Waterfront Ww ^ r ^ n ”^ U ^ 1lU ^°^ d9 !°^^ s ^°^* tp ^oneer e square 1 and 


tical T on Uhis 

who divide i^half'^rn ! 1 ' 18 18 a line of cheerleaders [D ia 

toward one another rn/‘ then both ha l ves m01 fn 1 d , 

third pa« [Die ! a ^s; (3)] and mer 8 e t Dia - *** 

their signs and thp’i the cheerleaders are turn! % 

which w?ToXi£?l le S t#r8 ° n tha tight are the new 

If a deck 8 *, ally face down * „cpS^ 

tion of a card i^rw” eV6n nuober < 2n > of cards the new P 
doubling it8 po^J^ ^ 0p half ( a * n) can be predicted 
bottom half ( a > n \ a ^ and subtracting one ( 2 a-l)* g) j Vi 
doubling its position ^ a f d ’ s new position can be predic y , 

In the entire deck O 3 and sub tracting the number o 
Property). ^ *f a ~ 2n °r 2(a - n) using the dis e o 
y°u the first anr* i * note, using the formula I have B 
aa there are 2n - ^ of an * "even 11 deck don f t ^ 

a " even nuSer? " Wkin e" cards which is 2 (n - D ^ 

can be ditid^i^t^ C3rds in a deck is odd ( 2n " 1J i l K 
bottom [Dia. 2-(ATI ° Ways n cards on the top and n-1 uo^ 0 ^ 
[Dia * 2 -(b) ]—which ’ ° r n_1 on tbe top and n on the .?). 

To predict theS.- it: can be shuffled two ways ( D 
2 - (A) or-(B) tK P . ition of a curd in an "odd” deck, 

. . _ °f the deck ia 6 ^ 01 ' 11 ' 1 * 3 *° r the cards in the top 

deck. The , s the same as the one used for a" e 

half 




Plan NOW to come and brlna a n m „„ c 

Marlon, „„o 1 ,'Z‘ V,' “*'»•] *U„, „ Ue; «•= « I.Z “A ■ 

Washington , M15 . ... ^« - -= - «S 


o7Z~t B \' the f ° 

, cne derlc caras xu »-»*'- - , 

dack . The formula f? Same as the one used for en e 
a-the number of card Cards in the bottom "half” ds 
? ° r n- 1 )), except ? S the to P "half" of the deck 
(labelled " e ") which' IZ* u Gry bottom card 1 ° Dia. 

2?I (a " " - D3 - 1 = r?% the specia l ferula A 

‘(a - n) + j because , L2 *( a - n + l)] _ i = ( 2 a - 2 n + 1 W? C 
the diagram. lt ls an "extra" card as you can se® 

/O Dia. 2 — ( n o v af 1 HDiUL w i 

numb' " 1 " w °rki??-- y e tha top card doesn't move so thet 0 and 1: 

number. In ni cards which is 2(n - 1 ) which i* .C " The poi « 

the tnn , . _ point cor 


leave it to you to decide why the number of "working" 
always e ven, to explore other shuffles, and to pre- 
dicC"the length and the number of loops cards go through—for 
examp e with a deck of ten cards the loops are 2nd, 3rd, 5th, 
ytn, «th, 6 th,and back to 2nd,and 4th to 7th and back to 4th; 
e n, with a deck of twelve cards there is only one loop ten 
S ,J? ng which is 2 nd, 3 rd, 5 th, 9 th, 6 th, 11 th, 10 th, 8 th, 
n, 7th, and back to 2nd. 


(2) 0®0@g 000EQ 


(3) 00 E0 SS EB EH 
^ !H3 0a gg| (ig] 

®®0E®0GD0[g]R>] 

diagram i 


n 

(top) 


(4) 


(A) 


n -1 n -1 1 _ n 

(bot)(top) — (hot) 
" e t*~ 

(B) 


its coordinate by 3 and locating the point having this number 
for its coordinate in a. The correspondence between the points 
of a and b may be shown by 

n -- 3n 

This correspondence proves that a and b are equivalent when 
regarded as sets of points. Of course, b could have beenlO 
units long, or 100 , or a billion and a very similar proof can 

S d r in fact, a and b could have any lengths at all 
and in a similar manner we could show that a and b are 
equivalent when regarded as sets of points. 

Now to show the equivalence of a unit line segment “d a "nit 
sauare. We have three parts to our presentation. In the first 
8 a?? the proof will have two flaws. You should stop and try to 
find them. In the second part we correct one of these flaws. 

In the third part we point out a fundamental flaw in our argu- 
m?nE oJe that you may have overlooked, and then show how it may 
” wrStS? This will correct all the errors and the proof 
will be complete. 

y ( 1 . 1 ) 


Part 1 We take our unit square located as 
shownin the first quadrant of a coordinate 
system. We show a unit line segment just 
below it. Let P be any point in or on 
DIAGRAM 2 the unit square. Denote its x-coordinate 

by . a,a,a v .. and its y-coordinate by 
.b b,b,.?T To find the point in the unit 
Take anv „ Frank Gorenc liie 2 s!gment, which we call P' corres- 

Turn the number ^ umb f r whose digits don t repeat. “ ing 8 t0 p , we fln d the coordinate 


"1089" 

Take anv .*, Frank Gorenc 

n the number^ 6 di8it number whose digits don't repeat. p f we find the coordinate 

larger. Take ,.. around and subtract the smaller from the P intermeshing the x and y 

th«,. You «Ul g«™M9 V °“ g *' ,nd t “ t ” “ “°'" i “ d ‘ d r • *'“ ln8 





pimple; 

321 


123 


198 


891 

Proof; 

"1089" 

(Subtract) 

100 a + 
100 c + 



Let e = (a- 

■c) then 


.P f ,1 


10 b 

10b 


+ c 
+ a 


I00e + o - 
100e - 100 
^•(e-l) + 
IgO-aO-eS a. 


99c = 99 *(a-c) 

(100-l)e = lOOe + 0 - e 


e + 100 - 100 
+90+10-e 
10-(9) + 1•(10-e) 
10*(9) + 1.(e-1) 



ponding to 

‘ ‘ \ncen 

digits for P , getting 
.a 1 b 1 a 2 b 2 a 3 b 3 .. 

5. rr-*s 

of P’ is 

.c 1 c 2 c 3 c 4 c 5 c 6 ... 

Me simply reverse our meshing procedure to obtain the x and y 
coordinates: ^ = .c^... y - *^<= 4 %’" 

T*, e mate of P* is P having (x,y) for its coordinates. Try 
2 find the two flaws in the above argument. 

P„rt 2 One of the difficulties we have to correct is that, 
Igst fo? 0 , all terminating decimals have equivalent non- 
terminating decimals. For example: 

.72 =* .7199... 


.5 


.4999... 


_ _ + 80 
"1089" 


Frank Gorenc 


Am Tup t y ALENCE 0F THE unit line segment 
and the unit souare 

1 dealT.^ 


When deali nR h 
longer hold. ^* n finite sets our usual intuitive feelings no 

b which i s 3 exa mple, we shall show that the line segment 

to a. that i c imeS aS lon 8 as line segment a is "equivalent 1 
S * we shall show that all 


1 


r nt S of a 

i.m « Cne '“to-one may be matche d with all the points of b , 
match or corres Cnanner * Whenever there exists a one-to-one 
are equivalent PC JJ dence between two sets we say that the sets 
equivalent when 3re to show that a and b are 

point of a ^. ^ e 8 a rded as sets of points. If P is an Y 
and 1: f) < as as sociated with it a number n between 
v..^ point We sa 7 that the coordinate of P is n • 

point corresDonH^ ln ® the co °rdinate 3n in b will be the 
point in b We l™* to p * Tt works the other way too. For any 
ln d its corresponding point in a by dividing 


, - move sn m to ^ ca 

18 2(n - 2 ) which aRa J ara «* ( 2 n - 1 ) - 3 "working” 

s an even number of working 
^tinned on page 3 




ca* 

cat 


■69' 


^??h?r ?? use it or its equivalent non-terminating decimal. 

?? ?ak? things more uniform, we agree to always use the non- 
terminating form for this number, except for 0. For example, 

.a*?. 

‘ 72 .71999... 

I.’O -999... 

0.0 .000... 

T . „„ 1w terminating decimal we are permitted to use is the one 
The e ^ en fo ; 0 we shall use .000... With this agreement 

we^ave a unique way of obtaining the correspondence, supposedly. 
?he?? is another flaw and a fundamental one, too. Have you 

found it? 

, strangely enough, with our unique way of naming numbers 
f actually have shown how to find the mate of every point in 
d a U ; u »it square. It does not work from the line segment 
? d the sauare. There are infinitely many points of the line 
segment that do not have mates in the square. Here is one 
example of a point that has no mate in the square: 

continued on page 4 

.5101010101... 
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If we split it we obtain for the x-coordinate .5000... which is 
impermissible. We agreed to use in place of this numeral 
,499.... There are infinitely many such cases, but one is 
enough to show that we do NOT have, according to this approach, 
a one-to-one correspondence between the points of the unit 
square and the unit line segment. In fact, we do have a one-to- 
one correspondence between all the points of the unit square 
and a subset of the points of the unit line segment. To com¬ 
plete the proof we may invoke an important theorem which we 
shall state without proof. It is the Schroeder-Bernstein 
Theorem: 

If set A is equivalent to a subset of set B, and B 
is equivalent to a subset of A then sets A and B are 
equivalent. 

Clearly, the unit line segment is equivalent to a subset of the 
square. 

Our proof is complete. Do you see how the proof may be modified 
to show that a unit line segment is equivalent to a unit cube? 
Can you extend this further? 

If you would like more information on infinite sets you may want 
to read one or more of the following: 


By allowing Q to travel in the opposite direction, they 
would obtain a second limiting position PS. These two 
circles do not, in general, coincide. The angle 0, which*' 
they make with each other, is in general so appreciable tiraP 
the inhabitants would easily observe it. Defining two shortest 
lines to be parallel, if they are in the same plane and do not 
meet, however far they are produced, we see that the inhabit¬ 
ants of this world would recognize the existence of an infinite 
number of shortest lines through P and parallel to L, 
namely, all such lines lying within the angle 0. The two 
limiting parallels PR and PS we call the principal paral¬ 
lels. On account of these contradictions to Euclidean geometry, 
we call this new geometry non-Euclidean. 

Let us consider the angle 0. We notice that this angle decrease 
as the point P and the line L approach the center of the 
sphere, and may be made as small as we please by taking P and 
L sufficiently close to the center. We must remember that 
sufficiently close" must be understood relatively to the radius 
of the bounding sphere. It is perhaps better to put it in this 
: If £ anc * L are at a given distance from the center, 
the angle 0 decreases indefinitely as the radius of the 
bounding sphere is increased and may be made as small as we 
please by making this radius sufficiently large. 


"Theory of Sets" by Kamke, and translated by Frederick Bagemihl, 
published by Dover Publications, Inc. New York 

"Introduction to the Theory of Sets" by Joseph Breuer, and trans¬ 
lated by Howard F. Fehr, published by Prentice-Hall, 

New Jersey 

"Naive Set Theory" by Paul R. Halmos, published by D. Van Nostrand 


You need some help? 

Yahtzee fans.5/36 chances on the second roll, OK? and 

(31/36) (5/36) on the third roll for a probability of 335/1296 
or approximately 1/4. Ohhh, you knew that! 

log 9 s9 = 9 9 log 9 = (387,420, 489)- (.95424) = 369692127.4 
antilog = 2.512 x 10 3 ' 69692 

9 

therefore 9 9 has 369692127 digits in the answer and at the 
rate of 5 digits in an inch the answer would be 1167 miles 
long!! We knew you didn't know that. 

The suggested proof for Morley's Theorem can be found on page 
544 in Geometry-Fundamental Structure,Scott Foresman, 1965. 

(The complete solution is in the Teachers Commentary,page 115.) 


, , v center ot such a sphere 

(concentric), and suppose the radius of the latter is assumed 
to be SO large that in all the space about the earth which is 
accessible to our observation, the angle that above mentioned 
is smaller than any instrument of ours can detect 
The observations on the space in which we would thus find 
ourselves would differ in no particular from those to which 
we are accustomed; everything would look and feel iust the 
same But--and this is the point that is to be emphasized- 
the abstract non-Euclidean geometry may be applied to these 
observations quite as legitimately as the Euclidean If we. 
keep in mind the distinction between an abstract science M 

^ S ^?V- rete h a ?E 1icati ?-’ w ? see there is absolutely no w™ 
of telling whether we live in a Euclidean or in a non- 
Euclidean world. We do know that the angle 0 if it 
exists, is so small that we cannot detect it. So for all 
practical purposes Euclidean geometry is the more conven¬ 
ient to use, and there can be no doubt that it is the form 
of geometry which will always be used in practical aooli- 
cations. What we wish to emphasize is thS™hi Idea Sf 
there being more than one parallel to a line through a 
given point is in no way inconceivable, and in no way con¬ 
tradicts anything that we observe in our world Henri 
Poincare, who thought of such a world and i T 

who challenged the fifth postulate of*Euclid b h*»f Sky ’ 
wonderful geometry to men' To study it ?^a’rSre 91 Ve " 
experience. J d rare 


AN EXCURSION INTO THE NON-EUCLIDEAN WORLD 


obtaining limiting positions of the line PQ. Euclid's 
fifth postulate implies that these two 1imi ting positions 
are thesame , but, of course, our geometry need not be 
Euclidean. 

Let us see what proposition the people in the "spherical 
world" would have corresponding to the proposition just quoted, 
if we think of the shortest lines playing for them the role 
of straight lines. We shall see that they would have no use 
for Euclid's postulate, and that as a statement of a general 
truth it would even appear ridiculous. Corresponding to the 
line L, they would have a circle L, meeting the boundary 
of the world at right angles. Through a point PP, not on 
L, they would construct another shortest line intersecting 
L at a point Q, then let Q travel off in either direction 
along L. For each position of Q there would be a definite 
circle PQ cutting the boundary orthogonally. Let us see 
what the limiting positions of PQ would be. 


To the inhabitants of the sphere, Q would appear to be 
approaching the point R on the boundary, where L inter¬ 
sects it But since their world would seem infinite to 
them, and no material object could ever reach its boundary, 
it would seem to them that the point Q C0 V)^ p! ach 

R. They would consider PR a limiting position of PQ. 


KSR, 

centimeters?" One might ask whether it ? arked off 1n 
to measure things in feet and inches thai iTT £ onvenient 
them in centimeters. Non-Euclidean 4 • to measure 

complex than Euclidean geometrv anH 9 ..^^ ls much more 
"Euclidean geometry is^n^li I remarks ’ 

venient." However, both are valid!™ ’ the more con ' 

Whether our readers are in hiqh school r„n 
continuing education, the notions stressed 11n 
provocative. Young high school student! V i!i hls paper ar 
to the geometry of ourfathers. HoJlver ^he^ be 1ntroduC£ 
other ways of considering this branrh^e’ t ^® re are many 
collegians a lecture sometime duHnn h t2 f fnathen ’ atics • F° r - 
ease those students who^ave heard Lon! year c wi11 set a‘J 
geometry. Keep in mind that 1 f non-Euclidean “ 

arbitrary (though reasonable) assumnt?^ is de P end ent on 
and that the changing of a postulate m° nS and h yP° the sis 
theorems. postulate may produce different 

#!/.' St ; Augustine Ball 
Asst. Research Professor 

Buffalo P N rk v emoria1 In stitute 
Buffalo, New York 14203 
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WOMEN IN MATHEMATICS: BIOGRAPHICAL SKETCHES 

The study and practice of mathematics has been re¬ 
garded popularly as male territory. In actuality, the 
"women's liberation movement" in mathematics is not some¬ 
thing recent. It has been evolving for many centuries. 
Through the years, women have had to overcome much 
social pressure and actual discrimination in order to 
achieve some measure of recognition for their mathematical 
efforts. Who were these women who dared to invade 
mathematics? What problems did they encounter? What did 
they achieve? This material has been written in an attempt 
to answer such questions and to spark further interest in 
feminine mathematical contributions. 


C OPHIE GERMAIN 


Known as one of the founders of mathematical physics 
aS well as a philosopher, Marie-Sophie Germain was born in 
Paris on April 1, 1776, the daughter of Ambroise-Francois 
Germain and Marie-Madeleine Gruguelu. The family was pros¬ 
perous, her father being a goldsmith by trade and later, 
f-he director of a bank. Growing up during the political 
upheavals of late eighteenth-century France, she had to 
circumvent many extant prejudices against women scholars 
in general and women mathematicians in particular. 

Her initial mathematical training was self-acquired, 

• against the wishes of her parents. Despite the fact 
the newly-founded Ecole Polytechnique did not formal¬ 
ly admit women students, Sophie managed to obtain lecture 
n otes of courses taught. She became particularly in¬ 
terested in the mathematical analysis of Lagrange. Using 
t^e name of M. le Blanc, she submitted a paper to Lagrange 
whi c ^ impressed him. He ascertained her identity and be¬ 


came 


her mathematical mentor. She also used the same 


pseudonym in later correspondence with Gauss on number 
theory problems. Most of her advanced training was acquired 
ky means of correspondence with scholars of the day rather 
t han by formal class attendance. 

Sophie's early research was in number theory. She 
a\so became interested in a problem involving vibrations of 
plastic surfaces. Her first paper on this topic, submitted 
n onymously in 1811 to the French Academy of Sciences, was 
flawed. She continued to work on this problem, however, 
w inning the grand prize offered by the Academy in 1816 for 
her "Memoir sur vibrations des lames £lastiques". She was 
honored publicly for her achievement and was invited to 
ttend sessions of the Academy. Sophie published several 
^Hditional papers dealing with the theory of elasticity, 
e last of which appeared posthumously in 1831 • 

Sophie's interests were not restricted to mathematics, 
nwever. She studied philosophy, outlining her views in 
il^naiderations generales sur l'etat des sciences et des 
lettres aux diffe'rentes epoques de leur culture". The 
h y S ical sciences and history also attracted her attention. 

H In recognition of her mathematical talent, Gauss re- 
c c>mmended that the University of Gottingen grant her an 

rar y doctorate degree. Before the degree could be con- 
c r red, however, she died of cancer in Paris at the age of 

07 1D01 


55 


0 n June 27, 1831. 

KORVIN-KRUKOVSKY KOVALEVSKY 


Another woman who had to scheme and plot to obtain 
ch °^°ugh mathematical education and an appropriate pos 
3 . otl was Sonya Kovalevsky. -»'« v#.«»— t -i 

1850 
Korvin 
f thr - 

° l father being a general in the army. Despite the fact 
th e 


Bom in Moscow on January 15, 
Sonya Korvin—Krukovsky was the daughter of Vasily 
Krukovsky and Yelizaveta Shubert, the middle child 
j-jitee. Her parents were members of the Russian nobility, 
father 


that both her grandfather and great-grandfather were 
mathematicians, she had to overcome strong parental oppo¬ 
sition to a mathematical career. 

Her early training in mathematics was under the 
tutelage of Strannolyubsky at the naval academy in St. 
Petersburg. Since Russian universities were closed to 
women students, Sonya was forced to go to a foreign univer¬ 
sity for further training. To gain freedom to travel, she 
contracted a marriage of convenience with Vladimir 
Kovalevsky. The couple went to live in Heidelberg where 
Sonya attended classes in both mathematics and physics but 
was not permitted to matriculate. Her teachers included 
the mathematicians Konigsberger and Du Bois-Reymond as well 
as the physicists Kirchoff and Helmholtz. Her desire to 
study at the University of Berlin under Weierstrass was 
foiled by the prohibition against women students. To cir¬ 
cumvent this, Sonya went directly to Weierstrass and asked 
him to give her private instruction. When he discovered 
that even he could not change university policy, he became 
her private tutor for four years discussing with her not 
only his lecture notes but also many of his as yet unpub¬ 
lished mathematical ideas. 

During this period of study with Weierstrass, Sonya 
wrote three research papers including her dissertation, 
entitled "Zur Theorie der partiellen Differential- 
gleichungen ". The other two papers were published — 

"Uber die Reduction einer bestimmten Klasse Abelscher 
Integrale dritten Ranges auf elliptische Integrale" and 
"zusaitze und Bemerkungen zu Laplaces Untersuchungen uber 
die Gestalt der Saturnsringe". In 1874, Sonya was granted 
her doctorate degree without examination, summa cum laude, 
by the University of Gottengen. It was conferred in absen¬ 
tia because she was a woman. 

Weierstrass attempted to find a position for her but 
again, the fact that she was a woman, stood in her way. 

She returned to Moscow and busied herself for almost three 
years with various literary endeavours—writing newspaper 
articles, poetry, and drama criticism. With the passing 
of time, Sonya became more and more unhappy and decided to 
return to Berlin on her own. Nevertheless, her husband's 
subsequent suicide, in the spring of 1883, affected her 
deeply. 

While in Berlin, she worked with Weierstrass on the 
refraction of light in crystalline medium. The results 
were presented at a scientific congress held in Odessa in 
September 1883. Through the intercession of Gosta Mittag- 
Leffler, another student of Weierstrass^ Sonya obtained an 
appointment at the University of Stockholm to lecture on 
the theory of partial differential equ ation s. Initially, 
she was an unpaid lecturer (1883-4). Her title was then 
changed to Professor of Higher Mathematics. In 1889, she 
was granted a life professorship. She proved to be a pop¬ 
ular, effective, and inspirational teacher. The courses 
she gave covered a broad spectrum of then known mathematics. 
She also served as editor of the journal ACTA MATREMATICA 
which was founded by Mittag-Leffler in 1882. 

Sonya continued doing research and in 1888 won the P.rix 
Bordin from the French Academy of Science for her memoir 
entitled "Sur le probleme de la rotation d'un corps solide 
autour d'un point fixe". In 1889, she received a prize 
from the Stockholm Academy for additional research on the 
same problem. That same year, she was elected to member¬ 
ship in the Russian Academy of Sciences, the first woman so 
honored. 

Sonya's interest in literature also continued. Her 
published novels include The Sisters Rajevsky . an account 
of her childhood recollections, and Vera Vorontzoff . (or The 
Nihilist ), a description of life in Russia. 

Unfortunately, the last years of her life were not 
particularly happy from a personal standpoint. Her older 
sister had died suddenly in 1887. She became involved in 

(cont. Pg. 4, col. 1) 
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MESSAGE FROM THE PRESIDENT 

If the activities of our student members at the 
recent National Convention in Dubuque, Iowa are at 11 

fufyear^’ ^ M “ Theta h3S had ano ^er success- 

There are several actions I'd like to suggest we 
take so that this coming year may be equally successful 
My first suggestion arises from a recent action of m ,„' 
Governing Council - to give our clubs and student members 
a. chance to influence national Mu Alpha Theta ^ 

Council has established a Delegate Lse^o ° ^ e 

to be convened at each National Convention. Each cluh ’ 
should now select one delegate, sending his or her name 

to the National Office. Having thus been formed the 

Delegate Assembly shall have its first two-hour meeting 
at our eighth annual convention at Stevens Point Wis 8 
consin next August. At that time, in addition to what 
ever other recommendations it may suggest and business if 
may transact, the Assembly will give delegates from each 
of our four Regions an opportunity to select a represe " 
tative to a newly formed year-long Student Advisorv 
to the Governing Council. SOry Board 

Elsewhere in this issue of the Lob is an anno, 
from the Nominating Committee for the selection f uncement 
President-Elect and a Governor for each of Regions TTT^ 
and IV. I urge student members and sponsors to take * 
in the nominating process by recommending names of 
or other mathematics teachers who have contributed R0n80rs 
and consistently to the welfare of our clubs and sely 
mathematics instruction in general. 

Mu Alpha Theta has always been proud of ito 
ship of the High School Mathematics Contest. Th-f Ronsor ~ 
has in turn led to our support of the U.S.A 01vm S -l C JJ ntest 
and to American participation in the International , 

So I am positive that all Mu Alpha Theta members'T ° lympiad - 
particular pride in the USA team's taking first ni 
this past year's International Olympiad, and in 

the student members of this team, but all those whoT V* 7 
an active leadership role in their Olympiad par tic?™?? 

Many sponsors and students have in recent vear ? l0n ' 
sed some concern over the content of the Hioh ? ex P*es- 

Contest. Should you have any feelings about this°°n, a i, 
them known to the Governor from your region ’ ? ke 

office, or our Mu Alpha Theta representatives ?? ^ tional 
School Mathematics Contest Committee: Dick Pier ^ High 
11659 Dreston Rd., #210. Dallas, TX 75240 or ^a ° f 
Zelinka of 32 Pigeon Hill Rd., Weston, MA 02193 ^ 

more specific your suggestion, the easier itwil 
understand and implement it. Wil1 be to 


THE MATHEMATICAL LOG 


Volume XXII, No. 1 


ANNOUNCEMENTS 0 

■*^ ie ann ual mathematics tournament sponsored by the Mu 
Alpha Theta Chapter of Pecos High School in Pecos, Texas, 
will be held on January 14, 1978. Kim Hawkins is 
President of the Pecos Chapter and Caroline Rankin is the 
Sponsor. 

The Eighth Annual Mu Alpha Theta National Convention 
sc eduled for Stevens Point, Wisconsin, next summer. 

, J 11 *: Annual Florida Mu Alpha Theta Convention 

i<; f^, edu ^ e< ? for Fe bruary 17-18, in Miami. The meeting 
SDOTiQn^ 8 :,oir \ tly Planned by three schools, and the 

and Hppf ar *" Mary Elizabeth Sullivan, Jo Anne Taber, 
and Hector Hirigoyen. 

is erhoj Tbf 3 ? A^nal Tennessee Mu Alpha Theta Convent* 0 * 
Coffin^ i it f ° r ^ rch 10 - U > in Knoxville. Elizabeth 

'-otfm is the State President. 

been Hig b School Mathematics Examination haS llv 

and closef°T ^ Registration is handled region*^ 

can be 0 Kf- n - ail j a !i y ^ list of regional chairpersons 

University o^n Exec * Dir actor Walter Mientka, Tb a 
68588. Nebraska, 917 Oldfather Hall, Lincoln, 

out^erv ^ 6ta 8 J ±Tst book of STUDENT PAPERS will be 

"Mathematical * Buds, "vol ^ 

r p * p r:i;L«: 

award in some competitio d ’ ° USt haVe won some tOP 
the region tthiqi- u ition » or » there is none in 
matics teacher the s P onsors bip of a mathe- ^ 

remember! ^ subm itting your paper, 0 

?* P a P er 

Name oi author 

4 - Telephone f n umber r of i th 1Udln8 th * Z±P 

the area code f the author » including 

Se teacher h sn PaPer WOn ’ or the name of 

6 - Name of Son? 0 "? 0 * 

7 - Four (4) copies a o f e tu ed and lts address 

vs of the paper mailed to: 

26?I y r* D ’ Ruderma n 

a vi d s°n Avenue 
Bronx, New York 10468 
Include a self- a dd 

after the judging !®! 6d enva lope to return the pap erS 
acknowledge the recei 3 se3 ' f "‘ addressed postcard to 
Pt of the paper. 


•Robert Kalin 


In order to obtain 

tbe P a Pers sent to a raore objective evaluati 0 * 1 ' 

name and address hi^ f ^ ud 8 es will have the author's 
copies did not have ° Ut * three of the four 

helpful fo r then this information, it would be very 
^ w ould not be necessary to block °° 

ior Governors of pf 0 ^ 0mm ^ ttee * s seeking candidates 
0h? Ct * Re Ri°n XU inr! i 11 and IV and for President- 

Ohio, Pennsyl Va ;^ Z ^ the states i Illinois, 

v °!!l eCt::Lcut » New York^}^* 10 ^' Michi 8 an , Wisconsin, 

°nt, Maine, and a* !? W Ram P s hire, Massachusetts, 
Includes the s^es-T Euro P aa n countries. Region IV 
C ai a T! re * dryland West Virginia, Virginia # 

and 1 na, Georgia/ F i®^ 88ee » North Carolina, South ^ 

aay s °nth American 1 a * Mississippi, 

Nominations s boul^T^**' 

n r c sent as soon as possible to 

Henry Gun o epartm ent 

Palo Alt^ Calif F Hlgh Sch ° o1 
California 94306 
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CONVENTION HIGHLIGHTS 


e ‘our-Color Conjecture is now a Theorem, proven by 
mathematicians Kenneth Appel and Wolfgang Haken of the 
niversity of Illinois. Professor Appel was a speaker at 
. e ugust > Mu Alpha Theta Convention in Dubuque, Iowa. 

e 1976 summer meeting of the American Mathematical 
ociety in Toronto, Professor Haken was a speaker and 
presented an outline of their proof. Stephen Wax, an 
ven year-old schoolboy, whose father is a micro- 
io ogi S t j attended this presentation with his mathema- 

T-J^ a ? grandfather ’ Dr ‘ Goldberg. The following is his 
report to his teacher. 


Approximately 325 persons attended the 1977 Mu 
Alpha Theta National Convention in Dubuque, Iowa, in 
August. Forty schools and twenty-five states were re¬ 
presented. 

The winner of the Math Bowl competition was New Trier 
East High School of Winnetka, Illinois. Team members in¬ 
clude Kei Mu Yi, Victor Milenkovic, Susan Levine, and 
Michael Spertus. The second place team in the Math Bowl 
was Gainesville High School of Gainesville, Florida, and 
the team members are Fred Tou, Philip Hren, Mark Bagnall, 
and Scott Blackowitz. Third place went to Wauwatosa West 
High School of Wauwatosa, Wisconsin, and the team mem¬ 
bers are Bradley Werner, Jay Nitschke, Mitchell Colton, 
and Alan Kopischke. In fourth place was Austin High 
School of Decatur, Alabama, and team members are Michael 
White, Richard Borie, Robert Sampson, and Jamie Oliver. 
Sponsors are Jeanne Travis of Gainesville, LeRoy Dalton 
of Wauwatosa, Gwen Snoddy and Thomas and Jeretta Thrasher 
of Decatur, and Sandra Whipple and Richard Rhoad of 

Wlnne An*'excellent program was provided. Loras College 
was a beautiful place and the people were great. Par ti 
cipants were both challenged intellectually and entertained 
royally. You missed a wonderful opportunity if you were 

nDt Yspecial thanks is in order to Miss Joyce Hubka of 
Wahlert High School in Dubuque who was Convention Chair 

anH to Sister Paschal Nurre, the Program Chairperson 


ARE YOU THINKING METRIC? 


How many centimeters tall are your 
How many kilograms do you weigh? 

How many kilometers is it from your house to your school? 
How many square centimeters Is the area of your desk top? 
How many milliliters of uncola do you drink at lunch? 

How many cheerliters do you have at your school? 
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(cont. from Pg. 1, col. 2) 

an affair with Maxim Kowalesky who demanded that she 
give up her work to marry him. Finally, on February 10, 
1891, she succumbed to influenza and died in Stockholm 
at the age of forty-one. 

EDITOR'S NOTE: Dr. Grinstein has submitted biographical 
sketches of eight women whose contributions to mathematics 
have been notable. Other sketches will be presented in 
subsequent issues of The Mathematical Log . See if you can 
second-guess Grindstein and predict the other six. Big 
clues: They are all deceased; one taught in Bryn .*awr; 

See Dictionary of Scientific Biography . 


U.S. MATHLETES WINNERS IN INTERNATIONAL MATHEMATICAL 
OLYMPIAD 

A team of eight U.S. high school students won the 
first prize in the 19th International Mathematical Olympiad 
(I.M.O.) held in Belgrade, Yugoslavia on July 3,4. Two 
U.S. team members, Randall Dougherty of Fairfax, Virginia, 
and Michael Larsen of Lexington, Massachusetts, won indiv¬ 
idual first prizes with perfect scores on the two-day I.M.O. 
examination. Three U.S. teammates, Peter Shor of Mill 
Valley, California, Mark Kleiman of New York City, and 
Victor Milenkovic of Glencoe, Illinois, won individual 
second prizes. Team member James Propp of Great Neck, New 
York won a third prize. 

The I.M.O. annually brings together teams of high 
school students from 17 nations for a spirited competition 
based on an examination requiring both broad knowledge and 
great mathematical ingenuity. The U.S. students topped 
teams from the U.S.S.R.(second place). Great Britain and 
Hungary (tied for third) and The Netherlands (fifth place). 

The United States has competed in the I.M.O. only 
since 1974. This year's U.S. team is the first to win top 
honors, although the Americans have never finished below 
third place. 

The U.S. team in the I.M.O. is chosen on the basis of 
performance in the U.S.A. Mathematical Olympiad which was 
held this year on May 3. The team was honored in 
Washington on June 7 at the Sixth U.S.A. Mathematical Olym¬ 
piad Awards Ceremony and prepared for the I.M.O. at a 
training session held at the U.S. Military Academy, June 
8-29. 

The Mathematical Olympiad activities are sponsored by 
four national societies in the mathematical sciences. 
Financial support is provided by IBM, the Army Research 
Office, and the Office of Naval Research. 


The Members of the U.S. team were: 

Randall Dougherty, Fairfax, Virginia 
Ronald Kaminsky, Albany, New York 
Mark Kleiman, Staten Island, New York 
Michael Larsen, Lexington, Massachusetts 
Victor Milenkovic, Glencoe, Illinois 
James Propp, Great Neck, New York 
Peter Shor, Mill Valley, California 
Paul Weiss, Brooklyn, New York 


Sponsors of the U.S.A. Mathematical Olympiad and the U.S. 
team in the I.M.O. are: 

The Mathematical Association of America 

The National Council of Teachers of Mathematics 

Mu Alpha Theta 

The Casualty Actuarial Society 


EDITOR'S NOTE: This is a News Release from The Mathemati¬ 
cal Association of America. Dr. Nura Turner and Colonel 
Anthony Simkus provided us with the accompanying picture. 

An excellent write-up of the event appeared in the July 
14, 1977, issue of the New York Times . Did you notice that 
Victor Milenkovic was on the Math Bowl team that won the 
competition in Dubuque, Iowa, at our Convention? 



jLycn international Mathematical Olympiad 

Members of the winning team shown in photo left to right 
are: b 

Randall Dougherty, Fairfax, VA; Mark Kleiman, Staten 
Island, NY; Victor Milenkovic, Glencoe, IL; Peter Shor 
Mill Valley, CA; Ronald Kaminsky, Albany, w; Michael 
Larsen, Lexington, MA; James Propp, Great Neck NY* 

Paul Weiss, Brooklyn, NY; Dr. Murray S. Klamkin ’ 
Professor of Mathematics, University of Alberta’ Canada. 


LETTERS TO THE EDITOR # 

Flash! A Letter! Flash! A Letter! Flash! A Letter! 

Dear Mathematical Log, 


tax + tax + tax + tax = math; the answer is 

821 + 821 + 821 + 821 = 3,284 And n™ * ‘ 

’ And now for my cryptarithmi 

ask • h.ow = me.ss 


I also bring you some ABSOLUTELY |SILLY|s. 


A person that can do anything. 

Men that lie in the summer sun. 

What the bird owner said to his 
that was on a diet. ... 


parrot 


What advice would you give to 
who can't draw arcs well. 


a person 


I hope you like these as well as I like 


• • . .Variable 

• • • . Tangents 

• • -Polynomials 

• • • -Triangles 
yours. 


Your avid reader, 
Todd D. Gatts 


AN INTERESTING COMPUTATION 


562 - 


,,-, 2 45 ! = UU 

556 - 445 2 = ii in i 

= Ul niu 

- 444452 = uiuum 
* * * * 

Can you prove that 


5556 2 

55556 2 


(555... 56)2 - (444 . 
n digits 


45 > 2 = in...n 

n "^ S 2n~d'igTts 
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“Representation” Puzzlers Add Spice 
To Number-age Travel Adventures 


Life, for all of us, is increasingly filled with numbers— 
and when we travel this can become particularly evident. 
Railroad rolling stock and highway buses, for example, 
almost always carry a numerical designation. These 
numbers, particularly four-digit numbers, can be thought 
of as posing an interesting travel-time challenge. One has 
to consider them like this: 

^Taking the digits of the number in the given order 
a nd using (as required) the usual operations, signs, and 
conventions of elementary mathematics, what can be 
done to the value of the number; For example, with 
9487, a coach on an overnight train through our town, 
the four digits can be used to represent a surprising 
variety of numbers. Consider: 

9 + 4 + 87= 100 
(9 ->/4) x 8 + 7 = 63 

9v^~- 8 x 7 = 25 
(9 x 4 - 8)/7 = 4 
9+4/(.8 - .7) = 49 
9.4+ .8-.7 = 3 


In fact, starting with 1 (try it!), it appears that we 
can write every positive integer through at least 53, 
an d 92 or more of the first 100 positive integers! We 
uS e a 9, a 4, an 8, and a 7, in that order (let’s agree) 
with, as needed, signs of elementary mathematics 
including surds, exponents, parentheses, decimals, 
niid repeating decimals . . . but not, we can agree, 
Pictorials, sigma notation, or other somewhat more 
a dvanced conventions. Order of operations (multi¬ 
plication takes precedence over addition, for example) 
will need attention, as will proper use of parentheses, 
fhe challenges, given a (say) four-digit number, are 


(1) how high one can go, consecutively, using its 
digits (in order) to represent positive integers; (2) how 
many of (say) the first hundred numbers one can 
represent; and (3) how “elegant” a representation 
one can discover for some of the more challenging 
numbers. 

In this spirit, see if you can better existing “records” 
for some particularly interesting “representations”; 

1. Awake through much of a memorable 23-hour 
train journey through Eastern Canada some years ago, 

I doodled the number of my “sleeping” car, 1439 
(Canadian National, train 14, car 39). By journey’s 
end, the four digits, used in order, had served to 
represent all numbers through 56^—also 90 of the 
first 100 positive integers. 

2. “No. 5594, ” a Canadian National coach familiar 
in Maritime Provinces passenger services, offers a 
number with unusual possibilities. Through at least 
86, all numbers can be represented. Indeed, 99 of the 
first 100 numbers can be set down if .9, for “decimal 
9 repeating” is allowed (and why not!) in writing 
96. The Nova Scotia Teachers College Mathematics 
Club used my 5594 for its 1977-78 representation 
competition with most agreeable results. 

3. Twenty years ago and more at the historic High 
School of Montreal, the young Mathematics Club I 
helped advise really enjoyed representaton problems, 
even ran them in the student newspaper. Now the 
school door number, 3449, itself presented interest¬ 
ing possibilities. Using 3, £, 4, and^, numbers through 
at least 52_all can be represented, as can 96 of the 
first 100 positive integers. 

4. Our coach on the overnight “Southern Crescent” 
from Atlanta to Washington one summer had the un¬ 
promising number, 3787 . As it turns out, however, 
numbers through at least 25_all can be represented, 

as can 73 or more of the first 100 positive integers. 

5. Riding Amtrak across the Garden State, we 
chanced upon Jersey Central locomotive 3681_out¬ 
side Newark station. The locomotive number is a 
rather interesting one as 36, 81,3 + 6, and 8+1 all 
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Community High School, Scttv 

Hanson, Milwaukee Technical Hieh Jh A . 50 „ 616: Ade >e 

iS; “'o? 

MAA Representative: Prof Robert w-i L , 20 - 

n™f, ohS ' 5 >,h D ' p ‘" 0I " ,> 

“REPRESENTATION" (Conti™*,, 
denote squares and the final “1 ” oii 
interesting “decimal” represent a t? U ° WS f ° r SOme 
6 - -8)/.l for 55. Numberl thrm u ~ sa V (-3 + 
can be represented, as can 86 3t least Hall 

~ a ,1^ 

“Equating-a ? = 6/2 - 7/ *f N «. to, a ' 

Thus for 895 534^ t P , roduc e exp re l^ Ur di 8its. Th e 
0ne «*«* write 47 (the Co %et«q£i 
. 8 + 9. c _ . ne uumberl 

since both exnrA. • '^13 + 1 7 ' 

namely 12. A*** l0ns re Present t J’ 

to a given telephone'?^ nu ^be r 

M ** a st atoment of° r h »* w’ P d °S 

ho.a,, w n,0t ^ b > ( 

~ ova Scotia Teac h dw<l? 

^.Nova^^ 


SECRETARY’S CORNER 

■ 

Math Fair Papers: Harry Ruderman reports that 
papers are still being accepted for the second book¬ 
let Mathematical Buds. For complete information 
check the Fall issue of The Mathematical Log or 
write Harry Ruderman, Hunter College High Schoo > 
94th & Park Ave, New York NY 10028. 

Mu Alpha Theta is having a good year, 12,286 new 
members as of March 15, 49 new chapters chartered 
and 11 petitions for charters being processed. 

Student Delegate Assembly: As you know, our 
National Convention is scheduled at Athens, Alaban> 
August 5-8. Last year we initiated a Student De e ®.j 
sembly. Each Chapter sending a delegations o 
e l * s representative and send the name and su 
address to: Brad Long, 906 Wildwood Road SW, 
,, eca ^ Ur AL 35601. Brad is the student delega e 

the Southeast Region. 

A very successful Florida State Mu Alpha TR ® ta jjjgI» 
onvention was held in February at Coral Spri 87 
ool. Nineteen chapters were represented y 

students and teachers. ^ 

We’re pleased to report Dr. Robert Wilson of ^ 
W'sleyan U„ive rei t y has been appointed to anotn 
a eeyear term on our Governing Council- gjden* 

PPomtment was made by Dr. Henry Alder, P 

e Mathematical Association of America _ ^ eS t 
Com Urt J° re P rese ntatives on the High School A 
an pv^n 66 ’ ^ c ^ ar d Pieters and Martha Ze 1 of K 0 
SJ? rneeting in January with ^ 

1981 c 80 Exam ination and preliminary work 

iy *l Examination. tM 

Exan^° U ^ aVe any suggestions or comments Qffjc 6 
a nd ^ at !° n Please send them to the National 

6 U forward them to the Com m it tee- ^ 

^a/^p!!, C ^ apter s l 1 °uld have received the fu ^ Qj ,» 
Spo/ivn atlca ^ Buds > Cryptarithms, Hand ^ theh 1 ^ 

by Don r An nd thg article “ The Charm ° f p We tb eS6 
Publicst^ 6n If your Chapter didn’t rec a 
ations, please rnntnrt thp National O 


A U’ |,A 


THETa NA a TI0Nal CONVENTION oF ^Ueg e ’ 
A « h -^ u a 8 ma ' 8 ' ,979 ' A,hensStale 
Manv1r h° r y ea t’s convention are pr°J sta^aK*^ 

Several ° S6nd in the registration f°^V t vah 1 ^0 .1 
mat ters T qUestions have been asked a foll° h $$ 
comment! 1 ^ Sponse to these we make th n jgh 
‘ fl) Students who graduate 
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« i may 1979 or later will be eligible to participate in 
he mathematics competition (2) The types of 
questions that will be used in the mathematics 
competition in each round will cover topics from 
eementary algebra through high school analysis(3) 
u ents who would like to make presentations at 
th 7r ent ion should notify us as soon as possible so 
a hese may be worked into the schedule, 
a brif!? S6n . d Us the student’s name, school, topic, and 
seve 6 ] desc upti°n of the presentation. Of course, 
ation if tUdents may wish to cooperate on a present- 
woulH 1 your students conduct such a session, we 
their a PP rec iate your serving as the presider for 
mentf eSS lu P ‘ ^ you are wiping to do this, please 
(41 If tfl * S wEen you send in the other information, 
convent-^° U ^ ave any other question regarding the 
to plan tb* 1 ’ p * ease let us hear from you. We’re trying 
registrar 6 ^* est Possible convention. To receive a 
Thrash * 0n ^ orm » write immediately to Thomas N. 
Danvii^n r ^ Wen Snoddy, Austin High School, 
lUe Roa d SW, Decatur AL 35601 

° D ^ To A mathematician 

hath fran mmetry ^ at}l my view ed ipsed that thou 
a Sce *}dentalized mine own nature of values. 
^™PPiness P itU< * e ^ laste not to cross diy sine of 

own tnftu hath crossed my functions, mine 
mth of the table shall be. 

Lori Calway 

Ayer Jr. Sr. High School 
Ayer, Massachusetts 


AB Q < \v UTELY I SILLY 

begins d ° you do when Roxanne The Robot 
great car Squealc? A. Euler (it’s not a bad joke if 
q 6 ls taken to achieve proper pronunciation). 

“ThrepD. CE ’ M - CE , M CE. A. Would you believe 
ree Blind Mice”? ~ 

finally, here’s one for all the seniors: 

Ur 2(nice) 2b 4 got 10 

L y^ TER EROM LYNNE 

Va Hev'H;!l a o nah ’ tenth grade student at Crescenta 
flrst to • ? cho °l, La Crescenta, California, was 
like gj-jj cl Pher “Classic Beginning,” the crosswor 
A Hori Zn feat 1 Ured in the Fall 1978 Mathematical Log. 
* bin a ^ ntal blocks of 5 squares correspond to letter 
shom d h a C °? e ~ symbols being assigned in “wha 
a typewri* 3 f arr, iliar sequence,” the order of letters 
Nova Scr>t^ r keyboard. According to Dr. H.D- A1 en, 
Eeginm n , la Teachers College, who unveiled CIas ® 
Mu Ajnh J? 1 August’s Stevens Point convention 01 
a iheta, the quotation derives from the 


opening paragraph of Charles Dickens’ classic, A Tale 
of Two Cities - a selection “interesting and perhaps 
unforgettable for its repetitive pattern of words”. 

According to Lynne, cracking “Classic Beginning” 
was “interesting and a lot of fun.” 

AND, A LETTER FROM LARRY 
Dear Editor: 

Recently, while looking at a chart of numbers and 
their squares, I noticed a pattern that exists among 
the numbers in the chart. I found that by adding to a 
number, the number just preceeding it, and the square 
of the preceding number, the resulting sum 
is equal to the square of the first number, hence. 

22 = 4 
3 2 = 9 

3 + 2 + 4 = 9 

After testing this pattern on several other numbers, 

I derived this formula: 

n 2 = n + ( n -l) + (n -1) 2 or n 2 = (2n - 1) + (n - l) 2 
Larry Reid 

Senior, Deshler High School 
Mu Alpha Theta, President 
Tuscumbia, Alabama 

SUM OF SQUARES OF DIGITS 

Let N be a positive integer (any number of digits). 

Define N k+1 = the sum of the squares of the digits in 

N k fork= 1, 2, 3,... 

Examples 


N o =1 $ -> 

N ? = , J + 6 ? = 37 

N2 = 32 + ?2 = 58 
n ;= 5 2 + 8 2 = 89 

N 4 = 145 
N 5 = 42 
N 6 =20 
N 7 = 4 

Ng = 16 which repeats 


N | =64+36= 100 
N- = | which repeats 


= 1342 , 

= 1 2 + 3 2 + 4 2 + 2 2 = 1+9+16+4 = 30 
= 3 2 + 0 2 = 9 
= 81 

= 64 + 1 = 65 
= 6 2 + 5 2 = 36 + 25 = 61 
= 36 + 1 = 37 
= 58 
= 89 
= 145 

) = 4 2 

I =20 

> = 4 
;=i6 

= 37 which repeats starting 

1N 6 . 


Investigate what happens for various starting values. 
After you have investigated, show mathematically 
mat every positive starting-value, N 0 , always con- 
verges either to 1 or to the cycle containing 4 which 

is given above. ^dree at Stevens Point 
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CONSTRUCTION WITH A SHORT RULER 

Suppose we have an Euclidean ruler that is not a 
‘theoretical ruler’ of infinite extent both wavs, but 
a finite length of (say) 5 cm. Also suppose our compass 
cannot be spread more than 5 cm. 

Using the above restrictions, prove that given any 
two points — no matter how far apart — we can 
draw the segment between them. 

1) Given a 5 cm. ruler, we can connect any two 
points less than 5 cm. apart. Also by overlapping 
the ruler (see Ex. 1) on a previously drawn line, we 
can lay off a line greater than any given line. (This 

is a physical application of the Archimedean Property.) 
Now we are able to draw a line segment longer than 
any segment connecting two points, A and B, but 
we cannot guarantee that if the line passes through 
A it will pass through B. 

2) How could we construct the perpendicular 
bisector of any segment? Given a line segment, we 
can use our compass to mark off equal lengths from 
each end. For example, given a line segment 15 cm. 
long we can use the compass to mark off 5 cm. lengths 
from each endpoint (see Ex. 2). Now we can use our 
compass to construct a perpendicular bisector to the 
remaining 5 cm. segment. Since we have subtracted 
equal amounts from each end, the perpendicular 
bisector of the 5 cm. segment is also the perpendicular 
bisector of the original 15 cm. segment. Any line 
segment can be marked off repeatedly until the 
remaining center segment is 5 cm. or less, which will 
guarantee the construction of a perpendicular 
bisector for any segment. 

3) Given a line 1 and a point P off the line we can 
construct a perpendicular line to the line from the 
point only if the point is closer than 5 cm. to the 
line. Our 5 cm. compass dictates this restriction (see 
Ex. 3). 

4) We can, given a line 1 and a point P on 1, con¬ 
struct a perpendicular to 1 at point P by using the 
usual construction methods. We can also construct 
parallel lines by constructing mutually perpendicular 
lines (see Ex. 4). 

5) Given two points, A and B, construct the segment 
between them. 

a) by using (1) we can construct a line through A 
and past B. Call the line I. 

b) construct a perpendicular to I that passes near 
B as in (4). Call it K. K must be near enough to B 
such that we can use (3). If we are not ‘near 
enough’ on the first try, we try again (by the 
Archimedian Property we will eventually be ‘near 
enough’). 

c) construct a perpendicular to K containing B, 
as in (3), call it L. Also construct a perpendicular 
to I at A. Call it M. Extend L and M until they 
intersect. Construct a perpendicular to L at B and 


extend it until it meets I. Call it N. 

We now have a rectangle with A and B in opposite 
corners. We know from plane geometry that the mid¬ 
point of a line segment containing the midpoints of 
opposite sides of a rectangle is also on the diagonal of 
the rectangle. 

d) Use (2) to mark off segments of the side of 
the rectangle defined by line I and construct the 
perpendicular bisector. Extend it until it intersects 
line L. Use (2) to bisect this segment. Call the 
midpoint X. 

We now have a point X that lies between A and B. 
If the distance between A and X is still greater than 
5 cm. we can repeat (d) using the rectangle with 
A and X as points in opposite corners. Similarly we 
can use (d) between X and B until we have enough 
points between A and B which are close enough to 
connect with a 5 cm. ruler. 
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TTyomeDs and Tunneling 
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Tbe first tunnel acknowledged in histo— 
ry was under the Euphrates more than 4000 
years ago. It is incredible to think that 
the next tunnel under water was not until 
the Thames Tunnel in England in 1842. This 
earliest tunnel connected the Royal Palace 
with temples in Babylon. The early Greeks 
had one of their best known tunnels on the 
island of Samos in the Aegaen, described by 
Herodotus. It was started through a mount¬ 
ain from both sides of the mountain through 
limestone rock with hand hammers and chis¬ 
els, with few irregularities though appar¬ 
ently not meeting at the end. 

In the time of Augustus a tunnel was 
built for carriages to reach the favorite 
resort area of the Emperor in Baiae 

through rocky hills, connecting Naples and 
posilipo. 


The Hadrian Aquaduct supplied the an¬ 
cient city of Athens with fresh water from 
Mount Parnes during the Roman occupation of 
Greece. It was discovered and rediscovered 
and finally renovated by Americans in 1972, 
and is now serving as an essential part of 
the Athens water supply. 

Up to this time, tunnels were done by 
hand, dr illing holes with hammers, chisels 
and wedges, then heating the rock face with 
fire and dashing cold water on it to cause 
fracture. In other instances, vinegar was 
used to break up the rock instead of water. 

Gunpowder was introduced probably in 
the construction of a canal in France. 

Holes were filled with explosives and fired 
f'° break out the pieces. With this mile¬ 
stone, tunneling made great progress con¬ 
tinuing to the railroad era. Convenience 
added to the necessity of creating tunnels 
for shipments in coal mining. 

The first railroad tunnel was built in 
prant e (St. Etienne), and at this same time 


Brunei was struggling to complete the Thames 
Tunnel in England. 

The Thames Tunnel project began in 1800 
when there was no thought of shields. The 
essential idea of boring holes into the 
mountain and then lining that area was used. 
However, Brunei developed a cylindrical 
shield which consisted of a heavy steel 
plate fitting over the tunnel structure so 
that the front and back end could be wholly 
or partially closed. The shield was moved 
ahead by pressure of jacks pushing against 
the previously erected portion of the tunnel 
shell, like pushing a pole into mud. At the 
end of each forward movement the back por¬ 
tion of the shield still overlapped the end 
of the completed tunnel, providing an end 
within which the next ring of tunnel could 
be erected. Cast iron for lining was used 
at this time instead of brick. When com¬ 
pleted, the Thames Tunnel was not used for 
23 years. At long last it functioned as a 
railroad tunnel and was most useful. 

Tunneling through the Alps was a great 
break-through in tunnels. The length alone 
of 8 mi. (13 km) through Mount Cenis was a 
challenge. Yet the ventilation was one of 
the greatest problems with the development 
of the steam engine. It seems ironic that 
when driving through a tunnel, people are 
most concerned about the countryside and 
scenery at the end of the tunnel, rather 
than the engineering which allowed them to 
pass in a few minutes through, say, 12 mi. 

(20 km) of mountainous terrain. 

Subway tunnels were starting to be 
built in the 1800s. First the London sub¬ 
way system, the Paris Metro fashioned along 
the same lines as the London subway, Buda¬ 
pest, and then to America. The Moscow sub¬ 
way system, although built later, remains 
one of the most beautiful in the world— 
not a dark tunnel dusty and cold, but one 
which can be appreciated for its artwork of 
inlaid friezes lining the walls, colorful, 
massive, and eyecatching. 

The uses of tunnels were wide and var¬ 
ied. Canals were being constructed in New 
Orleans for carrying flood waters; in 
Chicago under Lake Michigan to ensure safe 

(Continued on page 3) 
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dia me 

with the editor 

Don Allen, The Log's new Editor, has been a friend of Mu 
Alpha Theta since its earliest days. He founded the first 
Canadian chapter at Northmount High School, Montreal, in 1960. 
Mathematics Club sponsor at Nova Scotia Teachers College 
since 1969, Don was a principal speaker at Mu Alpha Theta's 
8th National Convention in Stevens Point, WI. Don's hobby 
interests include recreational mathematics and monetary hist¬ 
ory. His postgraduate degrees were earned at University of 
Santa Clara, California, and Riggers University, New Jersey. 

Our Georgia convention was outstanding! 
Pamela Drummond, general chairman, and 
Carol Wyndelts, program chairman, and Mu 
Alpha Theta students at Walton High School 
earned our greatest admiration for their 
efforts in planning and organization—and 
all came off exactly as planned. Now our 
sights are on California in 1981. At the 
Governing Council meeting in Atlanta, Fred 
Hansen offered an exciting preliminary re¬ 
port. The Log will have details next is¬ 
sue . 

A special welcome, this first issue, to 
Mu Alpha Theta and to The Mathematical Log , 
to our perhaps 20 OOO new members and to 
the thousands of others who are back with 
us for another year. The Log , to say the 
obvious, is your journal, it goes to every 
chapter. Use the Log. Share your good 
ideas for chapter programs. Tell your dis¬ 
coveries. Tell about worthwhile articles 
and books. Every chapter should be on the 
lookout for new ideas! Our own chapter 
opened its year with a presentation on the 
history of pi. Several ’’field trips” are 
in the planning stage. 

Let’s hear from you. 

IRISH CATS DULY ANNIHILATED 

"Annihilation,” our transposition cypher 
in the Spring 1980 Log yields fairly readily 
once the significance of ’’gremlin," its 7- 
letter ’’codeword,” is understood. One re¬ 
writes the ’’message” in rows of letters, 7 
letters long. Resulting columns are headed 
with the letters of "gremlin," in alphabeti¬ 
cal order: EGILMNR. Columns then are re¬ 
arranged so that the letters spell GREMLIN. 
The thus reshuffled letters directly read 
off a charmingly nasty nursery classic, 
"There were two cats of Kilkenny . . . .” 

According to solver Lynne Hannah, La Cres- 
centa, CA, this particular gremlin "took 
. . . a while to unravel.” 


RELATIVITY 




RELATIVITY. The finger positions of "sLon- 
ing" comprise, in themselves, an eleo.nt 
-code.- Readers with a fl air for ci ^ he 

may wish to direct their talents to the re¬ 
trieval of a provocative quotation (above) 


"MISSPELLED" NOT MISSPELLED 


No, inisspeiieo” was not th P 
word in "A W it-Twist inq Arith miss Pellec 

tude (sic) Test,"—" A pptitude» e was al ApPti ‘ 

merous readers of the Winter 1Q«o , ^ nu ~ 

ready to point out. Thosr , g were 

ed Victoria BychoK, La Canada° ^° te incluc 
Gwynn, Ft. Sta., VA; Laura R a ’l ^ H ° Uy 
IL; Ray Stephens, Lenoir cit/ ^ Chica 9°» 
Miami, FL. ^ Song Tar 
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The Birthday Problem 
Extended 


A well-known probability experiment concerns the 
so-called “Birthday Problem”: In a randomly chosen 
group of n persons, what is the probability that at least 
two persons share the same birthday anniversary? 

To solve this problem, the probability that no two 
people share the same birthday is first caluciated. If 
the n persons were arranged in some order and each of 
'them was to declare his/her birthday, then 365 n differ¬ 
ent n-tuples are possible (ignore February 29). If all 
birth dates are considered to be equally likely, each of 
these 365 n -tuples is equally likely as well. 

To find the number of n-tuples which contain no 
matches, again visualize the n people declaring their 
birth dates in order. The first person may declare any 
Af 365 days. To avoid a match, only 364 dates are 
Available to the second person; 363 are available to the 
third person; 362 to the fourth person. The n™ person 
has (365-n+l) or 366-n dates available. The number of 
ways in which the n people can fail to have a match is 
(365)(364)(363)(362). . . (365-n+l). The probability 
of no matches is thus 

(365)(364)(363)(362). . . (365-n+l) 

365 n 

The probability of at least one match is then 


! . t (365)(364)(363)(362). . , (365-n+l) j 
365 n 

Surprisingly few people are needed in a group in order 
that the probability of at least one match exceeds 1 / 2 . 
For 22 people, the probability of at least one match is 

1 - [ (365)(364)(363). . . (344) ] _ ] _ 5243 = .4757; 

365 22 

however, the probability of at least one match for 

23 people is 

, . ( (365H364H363) . . . (343)| = , . 4937 = .5073 

365 23 

Let 23 be the critical value in the Birthday Problem; 
that is 23 is the smallest number of persons for which 
pie probability of at least one match exceeds 1 / 2 . 

A similar experiment can be performed with decks 
of 52 regular playing cards. If each of a group of 11 - 
persons, draws a card from his/her deck, what is the 
probability that at least two of them will get exactly 
the same card (same suit, same value)? The same reason¬ 


ing as that used in the Birthday problem shows that the 
probability of at least one match with n people is 

1 . { (52X51X50). . .(52-n+l) } 

52 n 

If n = 8 , the probability of at least one match is .4325 
while if n = 9, the probability of at least one match is 
.5193. The critical value for n is therefore 9. 

Let us generalize the problem. Suppose that each of 
n persons has a set of cards numbered consecutively 
from 1 to r. If each person selects a card at random 
from his/her deck, what is the probability of at least 
one match? The same reasoning as that used in the two 
previous examples leads to the conclusion that the 
probability of at least one match is 

1 . {r(r-l)(r- 2 ) . . . (r-n+l) { 
r n 

For a given value of r, what is the critical number 
for n; that is, what is the smallest value for n so that 
the probability of at least one match exceeds 1 / 2 ? 

Table I depicts critical values for n. 

(continued on page 4) 

The Equation 
Of A Basketball 
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Secretary’s Corner 

During the period from July 1,1979 to January 15, 
1980, 8,616 students have joined Mu Alpha Theta 
and 37 new chapters have been approved. Four 
charters are pending approval. We are alive and well. 

We did not send the Instructor’s Manual for 
Cryptarithms or Logic Unlocks to the chapters when 
we sent out the booklets. These manuals are 
available from the Mu Alpha Theta office. The cost to 
Mu Alpha Theta members is $1.20 each. 

We regret to announce the death of Dr. Carl Olds, 
Professor-Emeritus of Mathematics at San Jose 
State University. Professor Olds was the first editor 
of The Mathematical Log. 

Mu Alpha Theta is sponsoring a session on 
Mathematics Competitions at the Fourth 
International Congress on Mathematics Education 
to be held at Berkeley, California in August 1980 

State or regional meetings we know about are as 
follows. Texas — February 8-9 at San Antonio- 
Tennessee — March 5-8 at Smyrna; Florida — 
February 15-16 at Brandon; Philadelphia — May 
23-24 — Regional; Oklahoma — October 14 a t 
Norman. Would others planning meetings please 
notify our office so that we may publish your dates 
and locations? 

Students at Bronx High School of Science publish 
each year, The Math Bulletin. Their goal is to provide 



better communication in mathematical knowledge 
among students, parents and others. For 
information, write: Abby Amsterdam, Editor-in- 
chief, Math Department, The Bronx High School of 
Science, Bronx NY 10468. 


Announcements 

The annual breakfast for sponsors will be held at 
.30 a.m. Friday, April 18, at the National Council of 
leachers of Mathematics meeting in Seattle, 
Washington. It will be held in the Colonial Room of 
the Olympic Hotel and the cost will be $4.95 plus 
gratuity and tax. Send reservations, no money, to 
Harold Huneke at the National Office. 


°*ker publications in the series developed by 

the Mu d A? n i! J °? ephine Andree are available from 
the Mu Alpha Theta office. 

Secret Ciphers. 


Secret Ciphers plus 


.$2.50 


the instructor’s Manual . $3 50 

Solving Ciphers . ®9 50 

Soluing Ciphers plus .^ 

the Instructor’s Manual . . 50 




arithmetical 

i if appt itude test 

alarm to get”y!u and set * he 

many hoars of s l eep wouTd ^ug^"^!^ 

in FWUndf 

3 - Why ca ^ap^T~ir^-T-- 

North Carolina h lv ing in Winston Salem, 
Mississippi River? G bur * e d west of thr 


“aver_ •'“«ucsmeaverage 

^ you have onlv~n - 

room in which there were n ”L atch and ente 

burner, and a wood ke rosene lamp, 

first? 


u. oume months have 30 days and some have oi. 

How many have 28 days? _—-- 

7. If a doctor gave you three pills and told you to 
J ;ak ^ one every half hour, how long would they 


last? _ 

8. A man builds a house with four sides to it and 
it is rectangular in shape. Each side has a 
®° at h ern exposure. A big bear wanders by. 
What color is the bear?_ 


8. A man 


. “—cAjiusure. a 

What color is the bear? 



9* How far can a dog run into the woods that is 
seven miles in diameter?_ 


^hut is the minimum number of active 

P syers on a baseball field during any part of an 
inning?_ 

1 h-*u aVe in my hand two United States coins 
which total 55<P in value. Please bear in mind 
that one ie 


1171_x 




i 2, A fa rmer had 17 sheep. All but 9 died. How 

many did she have left? --- 

ld - divide 30 by 1/2 and add 10. What is the 

answer?_ 

14. Two people are playing checkers. They play 
Ve ^ anties a nd each person wins the same 

number of games. How do you figure this? — 

15. Take two apples from three apples and what 

do you have?_ 



An archaeologist claimed he found some 
why? ° inS dated 46 B C - Do you think he did and 


17. A woman gave a beggar 50«P. The woman is the 
beggar’s sister but the beggar is not the woman’s 
brother. How can this be?- 


18. How many animals - of each species did 

Moses take on the ark with him? - 

19. Is it legal in North Carolina for a man to 

marry his widow’s sister?- 

20. If a plan crashed on the border of Mexico and 

the United States, where would they bury the 
survivors?- 

Bonus Question: What word is misspelled in 
this test?--- 

Fill out your answers and send them to the 
Editor. We’ll see the results in the next 
issue of The Mathematical Log. 

1980 Convention 
Information 

We hope that you’re making plans to attend the 
Tenth National Convention of Mu Alpha Theta in 
Atlanta, Georgia, August 3-6. Several general 
sessions are being planned, including one for 
Sunday evening after which we will have the first 
round of the competition. 

Some of the speakers for the general sessions will 
be: Dr. Jack Downes of Georgia State University, Dr. 
John Neff of Georgia Tech, and Dr. Tom Thomson of 
Kennesaw College. 

In addition to the general sessions, there will be 
numerous section meetings, student presentations 
and the mathematics competition. On Tuesday 
afternoon, we’ll go sightseeing in Atlanta on our way 
to Six Flags Over Georgia. 

Each school that pre-registers will be sent a copy of 
the regulations concerning conduct at the 
convention. 

Housing: On the campus of Georgia Institute 
of Technology, Atlanta, Georgia. Separate air- 
conditioned dormitories for girls and boys with 
two students assigned to a room. $1.00 
refundable key deposit. 

Costs: $51.00 per person for three nights 
lodging (linens included except pillows). Nine 
meals (Sunday night through Wednesday noon 
and Six Flags outing). 

Pre-Registration Fees: $3.00 for members 
and sponsors, $5.00 for non-members. 

For further information contact: 

Pamela Drummond, Walton High School, 1590 
Bill Murdock Rd., Marietta GA 30062. Phone: 
(school) 404/973-4250, (home) 404/255-2468. 
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The Birthday Problem 
Extended 

(continued from page 1) 
TABLE I 


r (number of Critical value for n (Smallest 

cards held by number for which the probability 

each person) of at least one match exceeds 1/2) 


9 

1 



3-5 

3 

6-9 

4 (Note r = 6 is the same situation 
as if each person rolled one hexa- 
hedral die and r=8, if each person 
rolled one octahedral die) 

10 - 16 

5 (r= 12 is the same situation as if 
each person rolled one 
dodecahedral die) 

17-23 

6 (r=20 is the same situation as if 
each person rolled one icosahedral 
die) 

24-32 

7 

33-42 

8 

43-54 

9 

55-68 

10 

69-82 

11 

83 -99 

12 

100 - 116 

13 

117 - 134 

14 

135 - 156 

15 

157- 178 

16 

179- 201 

17 

202 - 226 

18 

227 - 252 

19 

253 - 280 

20 

281-309 

21 

310-340 


341 - 372 

23 


As an example of how to read Table I, suppose that 
each person in a group draws a card at random from 
a set of cards numbered 1 through 250. Since, for 
r = 250, the critical value of n is 19, the probability of 
there being at least one match will exceed 1/2 if there 
are 19 or more persons in the group. If there are 18 or 
fewer persons in the group, the probability of at 
least one match is less than 1/2. 

Challenges For The Reader: 

1 . Verify the critical values of n in Table 1 by direct 
calculation. 

2. Extend Table I to at least r = 1000. 

3. Table II reports the number of values of r 
associated with each critical value of n. 


TABLE II 


Critical Value of n 

No. of Values of r 

2 

1 

3 

3 

4 

4 

5 

7 

6 

7 

7 

9 

8 

10 

9 

12 

10 

14 

11 

14 

12 

17 

13 

17 

14 

18 

15 

22 

16 

22 

17 

23 

18 

25 

19 

26 

20 

28 

21 

29 

22 

31 

23 

32 



Conjecture the rate at which column 2 will increase 
using your results from Challenge 2. 


Conjecture the rate at which column 2 will increase 
using your results from Challenge 2 

4. Program a computer to reproduce and extend Tahlo 1 
indefinitely with no need for operator input during 
the program. n & 
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East Central Junior Collkc;is 


m 

DR. c. V. WRIGHT, PRESIDENT 

B. J. TUCKER, ACADEMIC DEAN 
F. T. RIVES, REGISTRAR 

C. D. BRACKEEN, DEAN OF STUDENTS 
PERY B. WINEGARDEN, BUSINESS MANAGER 


ESTABLISHED 192B 

Decatur, Miss, yimar 


January 28, 


1982 



Dr, Maury Shurlds 
Department of Mathematics 
P. 0. Drawer MA 
Mississippi State, MS 39762 

Dear Dr. Shurlds: 

Mu Alpha Theta, the honors mathematics club at East Central Junior 
College, would like for someone from the mathematics department 
at Mississippi State University to speak at our meeting on 
February 11, 1982. The club will meet in Room 60, Newton Hall, 
at 10:35 A.M. 

We hope that you can find the time to come visit us and give a 
short talk to these students on the needs and employment oppor¬ 
tunities in mathematics. 

Thank you for your concern in mathematics and our junior college 
students. 


Sincerely, 


Shelby L. Harris 
Department of Mathematics 


SLH:bd 







Mu Alpha Theta Officers 


Officers to the newly organized Mu Alpha Theta, an international junior college mathematics 
club at East Central Junior College are (left to right) Roger Gunn, president, son of Mr. and 
Mrs. Jimmy Gunn of Forest; Randy Russell, vice president, son of Mr. and Mrs. Clinton 
Russell of Decatur; Vikki Jenkins, secretary, daughter of Mr. and Mrs. William E. Jenkins of 
Philadelphia; and Terri Russell, treasurer, daughter of Mr. and Mrs. N. A. Russell of Decatur. 
Sponsor for the club is Dr. Shelby Harris (right), math instructor at East Central. The major 
purpose of Mu Alpha Theta is to stimulate a deeper and more effective interest in Mathematics. 










HOUSE 

REPORT 

By 

Eep. Eric Clark 


Committees Staying Busy 


Last week the state 
Legislature was working in 
high gear, with the 
members putting in long 
and busy days. Thursday, 
February 4, is the deadline 
for committees in the 
House of Representatives 
to pass general bills intro¬ 
duced in the House. The 
same is true in the Senate. 
So the different commit¬ 
tees are meeting often, con¬ 
sidering the many hundreds 
of bills introduced. 

One of the committees 
which has been busy is the 
standing House Committee 
on Apportionment and 

1 Elections. I serve as secre¬ 
tary of this committee. We 
have voted out a number of 
significant bills in the past 
two weeks. 

The most important were 
the new plans for '‘reappor¬ 
tioning” — redrawing the 
districts — for representa- 

fair Wr" 


change in the state’s Presi¬ 
dential election law. Under 
current law, the names of 
the seven ‘electors” 
pledged to vote for a partic¬ 
ular candidate for Presi¬ 
dent are all listed on the 
ballot, and the citizen must 
actually vote seven times. 
This is confusing and bur¬ 
densome, and many voters 
do not take the trouble of 
checking the last names on 
the list. 

The possible danger of 
this system was seen in 
1980. The first of the elec¬ 
tors pledged to Jimmy Car¬ 
ter almost got more votes 
in Mississippi than the sev¬ 
enth elector pledged to 
Ronald Reagan, though 
that clearly was not the 
desire of most Mississippi 
voters. House Bill 249 
would allow our citizens to 
vote only once, for the 
‘‘electors for” whichever 
candidate the vnte.g_Ls_ 


A BIT OF COUNTY HISTORY! 

Man Disappears, Then 
After Seeing ‘Mysterioi 

By Sonny Renfroe passed it the first time. He 
‘‘My great-grandmother stopped, calle 


was known as ‘Mammy’for 
miles around, and when 
anyone got sick, they sent 
for her. She was always wil¬ 
ling to go and do what she 
could to relieve suffering, 
in fact she would have felt 
quite hurt if they had not 
sent for her. 

One night a neighbor liv¬ 
ing about three miles away 
sent word for Mammy to 
come right over. My great- 
uncle saddled the'mule, put 
Mammy on it and leading 
the mule, set out to take her 
to the neighbor’s house. On 
the way, they passed Mt. 
Olive church, where they 
worshipped on the days 
when the preacher could 
get there. 

It took no time to get to 
their destination, as the 
mule was fresh and to them 
the journey was nothing. 
My great-uncle helped 
Mammy off, hitched the 
mule and went in to see if 
there was anything he 
could do, and finding 
nothing, was soon on his 
way again. 

As he came on down the 
road, this time riding the 
mule himself and whistling 
as he rode, he saw a light in 
the church which was dark 

. ^ 1.. — i- _ , — i_ 


“Hello”, as was the custom 
when hailing an unseen per¬ 
son. No answer. He called 
again. Still no answer. He 
got down, hitched the mule 
and went to the door. He 
saw a candle burning on the 
table, and no one to be seen 
in the church, which was 
only one small room. He 
called again, thinking that 
someone was camping 
there for the night, and had 
perhaps they had stepped 
out of the building for the 
moment. But he got no 
answer for the simple rea¬ 
son that there was no one 
there. 

‘‘He got on the mule and 
rode as hard as he could 
back to the sick neighbor’s 
house, and tried to get some 
of the men to go back with 
him to investigate. But they 
just laughed at him, and 
told him he was nervous 
and that he only thought he 
saw a light. 

He would not go back to 
the church alone, so he 
remained at the neighbor’s 
house throughout the night, 
going back next morning 
with Mammy. For several 
days he had been planning 
to go for a visit with rela¬ 
tives in Madison County, 
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AN ELUCIDATION OF THE FOURTH DIMENSION 


M any o f you probably know that in mathematics the letter i repre¬ 
sents V — l. If someone were to ask you to show him proof of the existence 
of i or to help him to conceptualize the square root of a negative number, 
you would probably hesitate. You know that a positive real number 
squared yields a positive real number, while a negative real number 
squared also yields a positive real number. The question arises, “What 
real numbers squared will yield negative real numbers?” Mathematicians, 
in order to solve equations such as x 2 + 1 = 0, extended the field of real 
numbers to the field of complex numbers. 

In a similar manner, although the layman may be unable to grasp the 
idea of a fourth dimension, the application of such a concept is fascinating 
and useful in the sense that it helps explain certain scientific phenomena 
—for example, Einstein’s Theory of Relativity. 

A) Before we explain the properties of the fourth dimension, it is 
necessary to understand the idea of symmetry and mirror images. An 
object is a reflection of another when they are equidistant from a point, 
line, or plane, and are congruent with respect to the point, line, or plane. 
The two objects are then said to be symmetric with respect to the point, 
line, or plane and are mirror images of each other. 

Suppose we have a 1 D (one dimensional) world, a line m, and upon 
the line, two equal segments AB and A'B', equidistant from a point O 
as shown. 

-I_I_ I _I_ I _ 

A B O 8 'A' 

Remember that this line is a 1 D world and all movement is confined to 
one dimension. Xovv. removing AB and recording its exact position on the 
line, is it possible to coincide A'B' with the exact position that AB once 
occupied such that A' goes to the former position of A and B' goes to the 
former position of B? In a 1 D world this is impossible. However -n< h a 
coincidence may be accomplished by rotating A'B' K ■ n 

in the second dimension. 


GLOSSOVER OF MATHEMATICAL TERMS 

Sometimes we think of mathematics as a language, and indeed we 
often find a math problem essentially solved once we have figured out 
how to say it in algebra,” or “state it in mathematical terms.” It is 
the language aspect of math that throws some students, too, especially 
those who are shy about risking faulty pronunction or who “feel like 
fools” with new vocabulary. Maybe the following will help you feel at 
ease with some math words, but beware; some of our less responsible 
writers are not above joking, even on such a sedate topic. 

sets—what mathematicians think makes the world go ’round 
union of two sets—marriage 

ellipse—monentary passage of lid across student’s eye while teacher 

writes vital fact on blackboard 

hexagon—square dance for witches 

group—wheezy coughing of a German child 

tangent—well-behaved male sunbather 

graph—the fruits of crooked politics 

non-parallels—little chocolate candies with white spots 

paradox—two wharves 

mathematical induction—initiation into Mu Alpha Theta 
fulcrum—seedy drunk 

binary—where the library book you need went 
ternary—nesting place for gulls 

irrational number—you must have been crazy to give that answer 
to Exercise 3 

integer—the kind of vitae the Romans went in for before thev 
switched to the dolcc kind 

homogeneous equations—the crazy mixed-up kind; hence bv ex- 

tension all equations 

identity Matrot havin' only one tooth 

y locket pictures 
• > : *me 


/ 


/ A 


iojjhii tmi 

locus-nasty bug 


edm 


A N 
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_L 


_L 


A B O S' A' 

Now, AB and A'B' are symmetric with respect to the point O and are 

mirror images of each other. . . 

Now, suppose we have a 2D world and two congruent scalene 

angles equidistant from line n. 


A' 



6 





Is it possible, by manipulating triangle A'B'C' in only two dimensions, to 
coincide it with triangle ABC such that A'. B', C are superimposed over 
A B C respectively? This also is impossible. However, rotating triangle 
A'B'C' 180 around line n in the third dimension accomplishes such a 
coincidence. Thus, the triangles are said to he symmetric with respect to 

a line n and are mirror images of each other. 

Final!v. assume that in a 3 D world two congruent tetrahedrons are 
equidistant from a plane p. with no two faces of either tetrahedron con- 

gruent. 


w 

6 C 


1 


C A 


Continued on pane 2 


iui.ua-riuacy uug 

nomogram-couldn't afford to have initials put on it 

numerals-contemporary Post Office frescoes 

prism—penitentiary 
rhombus—-what squares raise in a rhombus room—I hat myself for 
starting this, but go ahead; send in yours. I deserve it. 

Margaret Maxfield 

CHAPTER LETTERS 

The Rancho High School chapter of Mu Alpha Theta, under the 
direction of Mr. Earl E. Hicks, Governing Council member from the 
Southwest Region, has had an actual demonstration of the Laser ray 
at one of their meetings. (LASER—light amplification by the stimulated 
emission of radiation). 

The first two months of this school year, the National Office had 
received 22 Petitions for a charter in Mu Alpha Theta, and had enrolled 
3,286 new members. It appears this year will be even busier than last, 
when 121 clubs were chartered and 13,386 new members were added to 
the rolls. 

The Rvan chapter of Mu Alpha Theta sponsored a Mathematics 
Field Day last April for sixth, seventh, and eighth grade students. Leap 
frog, relays, chalk talk derbys, mad hatter marathons, mm and tic-tac- 

toe kept the participants busy. . , . .. tn 

If your chapter is interested m sponsoring such an event write to 
Sister Mary Fred. O.S.F. Archbishop Ryan Memorial High School, 
Omaha, Nebraska, for information and materials they have prepared. 
Sounds like a wonderful project! 

More than 400 members and advisers attended the eighth annual 
regional conference of Mu Alpha Theta Chapters in Ohio, Pennsylvania, 
and West Virginia held October 30. 196i. at Seneca \ alley High School 
in Harmonv. Pennsylvania. “Some Philosophical Aspects of Einstein s 
Theory, presented bv Dr. Alax Thompson of the l mversity of Pennsyl¬ 
vania, and "Mathematics of Space Exploration, presented by Mr Myrl 
H Ahrenrlt of N ASA, carried out the conference s theme Space Main 
in the morning session. Representatives of five local colleges led the after¬ 
noon sessions entitled "Swales Construction for Determmg Radius of a 
tiiven Circle ‘‘Conversion of Numbers to Different Bases. Role of 
Math in Science." "Roots of a Quadratic Equation,” and “Sequence and 
Proof by Induction.” 
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Continued from page 1 

Analogous to our previous discussion, we can never make the two tetra¬ 
hedrons coincide by any motion utilizing only the third dimension. How¬ 
ever, the two tetrahedrons may be made to coincide by rotating either 
tetrahedron 180° around the plane p in the fourth dimension. The two 
tetrahedrons are symmetric with respect to a plane and are mirror images 
of each other. 

Let us return to the 2 D world for another analogy. Assume there 
exists a 2 D being and a square completely enclosed by an unbroken circle. 


* 9 ? 


The - D being, able to perceive in only two dimensions, is not able to 
•see the in tenor of the circle since the circle acts as a boundary. Hence, the 
square enclosed by the circle is not visible to the 2 D being and is not 
within the reach of the 2 D being without his breaking the circle. 

.Nevertheless, a 3 D being, able to perceive in one dimension more 
than a 2 D being, is able to look into this 2 D world from his 3 D world 
and see the interior of the circle which the 2 D being is unable to do. 
Moreover, the 3 D being could pick up the square, move it in the 3 L) 
\vorld and replace it on the 2 D world outside of the circle. The 2 D being 
then sees what he thought was impossible—an object is moved out of the 
interior of a circle without breaking or even touching the circle. 

In an analogous manner, suppose we have a 3 D world with a cube 
completely enclosed within an unbroken non-transparent sphere. A 3 D 
being cannot see the cube nor remove it without breaking the surface of 
the sphere However, a 4 D being could easily see the interior of the 
XJ e c r . e and ‘iT , remo , ve the cube without breaking the surface. Hence 
of 4 ll'behigs^ 1 ' 1 ^ VaU '" S wou ' f l be no protection against the “super eyes” 

B) Mathematicians may define the fourth dimension as a purely 
rn 'TT?’ ^ on “P t,on - For example, they could use the following 4- 
tem to illustrate what a 4 D space might be. The set of circles in a plane 
defines a 3D space (two coordinates for the center, 1 for the radius 
(xy,r) ). Similarly the set of spheres in 3 D spaces defines a 4 D space 
(thiee coordinates for the center, 1 for the radius (x,y z r) ) 

However, for this discussion we shall use a 4 D Cartesian coordinate 
system consisting of four mutually perpendicular lines intersecting at a 
common point called the origin (0,0,0,0) and a unit of distance Some 
interesting properties are shown by analogies with lower dimensions 

In a 2 I) space, the ordered pair (x,y) denotes a point in the 2 D 
( aitesian system. In a 3 f) space, the ordered triple (x.y.z) denotes a 
point in the 3 1) ( artesian system. Hence, in a 4 D space, the ordered 
four-tuple (x.y.z.t) denotes a point in the 4 D Cartesian system, where 
t is the distance along the 4th I) axis. 

In a 2 D space, a straight line is determined by the set of all ordered 
pairs < x.y) such that ax 4 by (- c 0. Using set notation, a straight line 


In a 2 D space , the distance between two o rdered pairs (x 1? yi) and 
(x 2 ,y 2 ) is d = V( Xl — x 2 )- + (yi - y 2 ) 2 . In a 3 D space, the 
di stance between two ordered triples (xiyi ,Zi) and (x 2 ,y 2 z 2 ) is d — 
V( Xl — x 2 )“ + (yi — y 2 )~ + (Zi — z 2 ) 2 . Hence, in a 4 D space, the 
distanc e between two ordered four-tuples (xi,yi,zx,ti) and ( x 2 ,y 2 ,z 2 ,t 2 ) is 
d — V( x i — x 2 )- + (Vi—Vj)“ + (Zi—Z 2 )“ + (ti—1 2 )- . 

In a 2 D space, a circle is defined by { (x,y) | x 2 + y 2 = r 2 , where 
r is the radius of the circle}-. In a 3 D space, a sphere is defined by 
\ (x,y,z) | x 2 + y 2 + z 2 = r 2 , where r is the radius of the sphere}-. Hence 
in a 4 D space, a 4 D supersphere is defined by \ (x,y,z,t) | x 2 + y 2 + 
z 2 + t 2 — r 2 , where r is the radius of the 4 D supersphere}-. (For conven¬ 
ience the center of the circle, sphere, and supersphere is at the origin). 

Suppose we have a 2 D space or a plane p. Let a straight line m on 
plane p be defined by -{(x,y) | ax + by + c = 0 [. The points (ordered 
pairs) of the plane not included on line in are defined by (x,y) | ax + 
by + c<0}- and <j (x,y) | ax + by + c>0}-. The ordered pairs (x.y) 
satisfying the two inequalities represent two half-planes so that a straight 
line separates a plane into two components. Similarly, suppose we have a 
3 D space. Let a plane p in this 3 D space be defined by \ (x,y.z) | ax + 
by + cz + d = 0}-. The points (ordered triples) not included on this 
plane are defined by <{ (x.y,z) | ax + by + cz + d<0}- and \ (x,y,z) | ax 
+ by + cz + d>0} which in turn defines two half-3D spaces. Hence, a 
plane separates a 3 D space into two components. Finally, suppose we 
have a 4 D space. Let a 3 D hyperplane be defined by \ (x.y,z,t) | ax + 
by + cz -f- dt + e = 0}-. The points (ordered four-tuples) not included 
on this hyperplane are defined by \ (x.y.z,t) | ax + by + cz + dt -r 
e<0}- and \ (x.y.z.t) | ax + by + cz + dt + e>0}-. which in turn denne 
two half-4D spaces. As expected a 3 D hyperplane separates a 4 D space 
into two components. 

C) Another way to examine the fourth dimension would be to elab¬ 
orate on the ordered four-tuples. Since (x.y) + (a.b) — 
in the system of ordered pairs, we analogously define the addition opera¬ 
tion on four-tuples as 

(x 1 ,y l ,z 1 ,t l ) + (x 2 ,y 2 ,z 2 ,t 2 ) = (xq-f x 2 ,y 1 +y 2 ,Zi+z 2 .t,-!-t 2 ) 

The real numbers are closed under addition (a real number added to a 
real number yields another real number). Therefore, the addition ot 
ordered four-tuples of real numbers yields another four-tuple of real 
numbers. 

HTW reaA numbers are also commutative under addition. (Tf A and B 

are any two real numbers, then A + B = B -f A.) To show that the 
ordered tour-tuples are commutative under addition, choose any two 
four-tuples (a.b.c.d) and (e.f.g.h). Then 

(a.b.c.d) + (e.f.g.h) = (a+e.b+f.c+g.d+h) 
and (e,f,g.h) + (a.b.c.d) = ( e +a.f+b.g+c.h-(-d) 

But since a.b.c,d.e,f,g.h are real numbers, a+e = e+a, b+f = f+ b ’ 
c+g = g+c. d-j-h = h-j-d. So addition of ordered four-tuples is com* 
mutative under addition. 

The real numbers are associative under addition. (If A.B.C are any 
three real numbers, then A + (B+C) = (A+B) + C.) As a result- tn^ 
ordered four-tuples are associative under addition. For any three order? 
four-tuples (a.b.c.d). (e.f.g.h) and (i.j.k.l), p 

(a,b,c,d) + \ (e.f.g.h) + (i.j.k.l)] = | (a.b.c.d) + (e.f.g.h) 1 + (h-M^ 
since a+(e+i) = (a+e)+i, b+(f-fj) = (b+f)+j T c +(g+^> ' 
( c ~-g)~hk, d -j- (h —]—1) = (d+h) 4-1* 

The ordered four-tuple (0,0,0,0) is the identity element or ^ el ° 
element in this system as (x.y.z.t) 4- (0.0.0.0) = (x.y.z.t) for any ° r ' 
dered four-tuple (x.y.z.t). 

Each ordered four-tuple has an inverse. The inverse of anV f^ a ^ 
tuple (x.y.z.t ) is another four-tuple which when added to (x.y.z.t) y ield f 

the identity element. Hence the inverse of (x.y.z.t) is (_\ —v —z*-** 

since (x.y.z.t) ( — x,— y.— z . — t) = (0.0,0,0)! 

c ^? e s . ystem of ordered four-tuples under the specified definiti° n 

an il d ^ n ! ? dosed under addition, is commutative and associative, has 

tinn d fk* tlty deme . nt ' and possesses an inverse for each element By defini¬ 
tion this system is an Abelian group . * 

Michael Takemori. Student 
Elaine Tatham 
University cf Hawaii 
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STUDENT-PRESENTED PROGRAMS 

The students who gain the most from mathematics club experiences 
are the ones who present programs. If this statement is true, then it 
would seem that one way to have an effective mathematics club is to 
have a club in which the majority of its programs are presented by stu¬ 
dents. 

The type of student-presented program that is recommended is one 
in which a student committee of from three to five students presents a 
mathematical topic by having each member of the committee present a 
subtopic. This type of program might vary in length from about one 
hour to one hour and a half. An example of such a student-presented 
program might be the following: 

Topic: Groups 

Possible subtopics: 1) definition of a group and a discussion of the 

group properties 

2) permutation and symmetric groups 

3) cyclic groups 

4) the additive group of integers modulo n 

5) commutative and non-commutative groups 

6) finite and infinite groups 

7) subgroups 

8) elementary theorems about groups 

Recommended references: 

1) Carl B. Allendoerfer and Cletus O. Oakley, 
Principles of Mathematics , The McGraw-Hill 
Book Co., Inc., 1955, 1963. 

2) Richard V. Andree, Selections from Modern 
Abstract Algebra , Holt, Rinehart and Win¬ 
ston Inc., 1958. 

3) Richard E. Johnson, First Course in Abstract 
Algebra , Prentice-Hall, Inc., 1953. 

4) John L. Kelley, Introduction to Modern Alge¬ 
bra , D. Van Nostrand Company, Inc., 1960. 

5) M. Scott Norton, Finite Mathematical Sv 5 - 
tems } Webster Publishing Company, 1963. 

6) John E. Yarnelle, Finite Mathematical Struc¬ 
tures, D. C. Heath and Company. 1964. 

All of the above subtopics would undoubtedly not be discussed at one 
r"" g - U 55 °?y a su "" estecl ,ist from which the committe mi»ht select 
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that the committee coordinate their subtopics so that there is con^nuity 
and a minimum of overlapping of content. This can be accomplished 
through committee planning, sometimes with the sponsor and some¬ 
times without the sponsor. The important thing here is that the sponsor 
knows at all times what is going on in the committee planning so that if 
his suggestions are needed to make the program more effective, he can 
give them at the times that they would be most effective. 

The mechanics to use in planning of student-presented programs 
might consist of the following steps: 

1) A calendar with meeting dates and times is set up for the 
year and is posted on the Mu Alpha Theta bulletin board. 

2) The students are given about a week to sign up by committees 
for programs for which they will then be responsible. They 
are allowed to sign up with whom they wish. The more talented 
often si<m up together; they are encouraged to present more 
difficulUopics* If anyone fails to sign up for a program, the presi¬ 
dent of the club then signs them up. 

3) The president calls a committee together approximately two 
weeks before the time at which they are to present their pro¬ 
gram. The sponsor meets with the committee and often the pres- 

4) If the committee has a topic in mind which seems reasonable, 
the sponsor can take them to the school library and suggest 

books for reference on the topic. , 

5 ) If the committee has nothing in mind for a program the spon¬ 
sor can tell them to browse in the library for a couple of days 
to see if they can find a topic that fascinates them. This serves 
to acquaint them with what is available in the hbrary* 

6) The sponsor meets with the committee again, and if they still 
have no topic in mind, he then suggests one. 

7 ) With topic chosen, the committee is asked to read m general 
on the topic for awhile, using a variety of books. 

8) The committee meets again and it is decided what subtopic each 
is to take and how long their talk is to be. 

9) Each committee member then concentrates on study in his sub- 
topic area. 

10) Each member of the committee is encourage to practice hi> 
talk so as to be most effective in his presentation and to get a 
better concept of the time allotted for his part in the program. 


The program time of one hour is divided equally among the 
members of the committee and if one or more go beyond their 
allotted time, the meeting time still generally falls within an 
hour and a half. 

Often the committee arrives at a topic at the first meeting, in which 
case the number of planning meetings is cut down. 

In the past four years, the following topics have been presented by stu¬ 
dent committees in the Wauwatosa West High School Chapter of Mu 
Alpha Theta in Wauwatosa, Wisconsin. A number of these topics have 
been presented more than once in this period of time by different com¬ 
mittees. 

mathematical paradoxes and fallacies 

symbolic logic 

topology 

projective geometry 
equidecomposability of polygons 
magic squares 
perfect rectangles. . 

systems of numeration and their use in computers 

non-Euclidean geometries 

infinity and transfinite numbers 

linear inequalities 

vectors and vector analysis 

probability 

finite geometries 

number theory 

transcendental numbers 

theory of relativity 

convergent and divergent series 

the lives and contributions of great mathematicians , such as: 

Archimedes , Euclid , Descartos , Gauss , Newton 
the abacus and rapid calculation 
linear programming 
matrices 
game theory 

cryptography , codes , and ciphers 
mathematical games oj hex and nhn 
lije in an n-dimensional world 
Boolean algebra and electrical networks 
groups 

-fctstA C'c>rtTesT~/>r0&fe r rns ——---. _ . , ___ _ 

recreational mat/temalics problems and puzzles 

To operate a club whose majority of programs are student-nresenteri 
requires a mathematics library that contains at least four or five refer - 
e u nce L for eac .k to P lc that the club might wish to present. The library 
should contain up-to-date books, monographs, booklets , and journals. 
bor a listing of up-to-date books for a mathematics club, it is suggested 
that the reader consult the Mu Alpha Theta Booklist. In the area of 
monographs and booklets, it is suggested that the library should include 
the SMSG’s New Mathematical Library Series of monographs, a set of 
booklets on mathematical topics from each of the following organiza¬ 
tions and companies: the National Council of Teachers of Mathematics, 
Addison-Wesley Publishing Company, Inc., Ginn and Company, D. C. 
Heath and Company, and the Webster Publishing Company. The journal 
list should include: “The Mathematics Teacher,” “Scientific American,” 
“University of Oklahoma Mathematics Letter,” ‘Scripta Mathematica,” 
“Mathematics Student Journal,” “Pi Mu Epsilon Journal,” “School 
Science and Mathematics,” “Mathematical Log,” “Mathematics Maga¬ 
zine,” and “American Mathematical Monthly.” There should also be a 
number of college mathematics textbooks in the library for use by the 
more talented committees. 

Student-presented programs can be successful for the following reasons: 

1) Students like to be authorities on a subject. It gives them a 
feeling of importance to know more about a subject than their 
friends. 

2) Students like to discuss, and sometimes even argue, mathematics 
and they seem to do more of it when students are presenting the 
program. 

3) Student-presented programs aid attendance. When there are 
from three to five on the committee to present a program, they 
talk it up among their friends, while if there is to be a speaker, 
there is usually only one person actively involved, namely the 
one who is to introduce the speaker. 

4) Students like to see their peers perform. They like to compare 
their mathematical abilities with those of their peers. 

5 ) Students like to compete to see who can present the most inter¬ 
esting program 

student-presented programs of the type described can he one answer to 
an effective mathematics club. It you have only tried this approach in 
a limited way, expand on it give it a chance it works. 

LeRovC. Dalton 
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HOW BIG CAN IT BE? 

Situations constantly arise in which we seek to make something as large 
as possible or as small as possible. For example, you have to return a book 
to the library, your mother wants you to get a quart of milk at the gro¬ 
cery and of course you plan to stop and see your girl friend. How do you 
arrange the trip so that the least walking is involved? Or perhaps you 
plan to make a box to hold your school souvenirs. What shape should it 
be to hold them all but still require as little material as possible? Or possi¬ 
bly vou have a certain fixed amount of money to use for recreation this 
month. How do you spend it to get the greatest number of activities 
(which is easy since you would just do the cheapest ones) or to get the 
greatest enjoyment (which isn’t easy at all)? Or in buying a pair o 
shoes on your clothing allowance, what price should you pay to get the 
most months of wear per dollar? 

Some questions of this kind are trivial while others are difficult and may 
demand mathematical tools such as perhaps calculus or linear pro¬ 
gramming which you have not yet considered However a surprising 
number, some quite complicated, can be treated by an intelligent use o 
facts which are familiar to all of us. The following is a problem of this 

ty Let us consider a circle. If we select five points on the circumference of 
the circle they determine a pentagon, as shown in the figure. The prob¬ 
lem is to find the largest such pentagon, that is, the one having the largest 
possible area. Can you make a guess as to what this best possible shape 
should be? (Intelligent guessing is a very important asset in mathemat cs 
and is discouraged only when it is used as a substitute for proof). Would 
you guess that the best pentagon would have the sides all of equal length. 
It certainly seems a fairly plausible conjecture. Let us see what pr „ 
we can make toward discovering whether or not it is actually correc; . 

Let ABCDE as shown be any pentagon inscribed in the circle lor 
which the sides are not all of the same length Then there must be a pair 
of adjacent sides of different lengths. To be definite suppose that AB is 
shorter than BC so that B is not the midpoint of the arc ABC. Let us draw 
the chord AC dividing the pentagon into quadrilateral ACDE and triangle 
ABC. "Let X be the midpoint of arc ABC and compare \ es 

AXC. They have a common base AC but the altitude XY of AaL is 
clearly greater than the altitude BT of ABC since the midpoint of an 
arc lias tlie greatest distance from its chord. But this means that triangle 

AXC has greater area tVian triangle ABC and therefore that pentagon 

AXCDE has greater area than the given pciiL^i. ABCDE. >u uic given 
pentagon, that is the inscribed pentagon with all sides equal in length. 



This discussion shows that no pentagon having two different lengths 
for its sides can be the biggest one since we can always find a larger one. 
Hence the only possible candidate for a largest pentagon is the regular 
pentagon, that is the inscribed pentagon with all sides equal. 

At first sight it seems that we have completely established that the 
regular pentagon has maximum area but this is not quite true. What we 
have actually showed is that no other pentagon can have maximum area. 
Of course if someone will assure us that there is a pentagon with maximum 
area then we will be sure it must be the regular pentagon since all other 
possibilities have been eliminated. However, as matters now stand we are 
not sure that there is a pentagon of maximum area at all. Actually this 
fact can be proved and the above discussion then does show that the 
regular pentagon has maximum area. The proof that there really is a 
biggest pentagon involves some complications I hat it seems better not 
to disyjss here however 


It is wortii noticing that the question of whether there is or is not a 
figure satisfying a certain description is not just a matter of hairsplitting. 
For instance suppose in our discussion we ask about the inscribed penta¬ 
gon of smallest possible area. In the figure let ABCDE represent any in¬ 
scribed pentagon. Then we see that by replacing B by some other suitable 
point, say B', the triangle AB'C will have smaller area than the triangle 
ABC, so that pentagon AB'CDE has smaller area than the given one 
ABCDE. According to this, no matter what pentagon we are given there 
is always a smaller one, so there clearly cannot be a smallest one. 

You may find it amusing to verify that the same argument can be 
applied to inscribed figures with any given number of sides. Thus you 
can show that the equilateral triangle is the largest inscribed triangle, the 
square is the largest inscribed quadrilateral, and so on. 

Stanley B. Jackson 
University of Maryland 




NOW is the time for seniors to apply for admission and scholarships 
at the University of their choice. 
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THREE MATHEMATICAL TABLES YOUR 
LIBRARY SHOULD HAVE 

Every high school library should have some recent books of mathe¬ 
matical tables. Here are three volumes which I recommend to your librar- 

1. A standard set of matematical tables is published by the Chemical 
Rubber Company and is now in its fourteenth edition. It is available 
in several different editions. Your author’s favorite is the Handbook 
of Mathematical Tables, 2nd Edition, Catalog Number 625 which 
costs $7.50. Similar material, although in smaller format, is available 
in the CRC’s Standard Mathematical Tables, 14th Edition, Catalog 
Number 624, at $5.50, or in the Student Edition, Catalog Number 
614, at $4.25. The larger format of the $7.50 volume is worth the dif¬ 
ference in the opinion of this reviewer. The tables are available from 
the Chemical Rubber Company, 2310 Superior Avenue, Cleveland. 

Ohio. 44114. 

2. A second set of tables which we recommend, is the new Handbook 

oj Mathematical Functions, published by the National Bureau of 
Standards. The Catalog Number is 55, and the price is $6.50. It is 
available from the Superintendent of Documents, United States Gov¬ 
ernment Printing Office, Washington, D.C., 20402. with a paperback 
edition available from Dover Publications, 180 Varica Street, New 
York. 10014, at $4.00. . . 

3. A third set of tables which we feel should be in every high school 
library is the Tables of Indices and Power Residues , published by 
the W. W. Norton Company, 55 Fifth Avenue, New York, New York, 
10003, at $10.00. This set of tables of the most important function 
in number theory has an introduction by H. S. Vandiver that provides 
an excellent historical introduction to some of the major problems of 
the theory of numbers. 

If your library is missing any or all of these mathematical tables, 
by all means encourage the librarian to order them as soon as possible. It 
is quite probable that the current printing of tables two and three men¬ 
tioned above will be exhausted soon. The demand has been appreciably 
heavier than was originally anticipated, so send your order in now. 

R. V . Andree 

MATHEMATICAL LOG PROBLEMS 

1. A man dropped a bottle over the side of a boat while rowing up¬ 
stream. He continued to row upstream with the same steady expenditure 
of effort for 3 minutes after dropping the bottle. He then turned the boat 
around and rowed downstream for a distance of two miles at which 
point he recovered the bottle (two miles relative to the bank of the river 
from the point where he turned the boat around to the point at which he 
recovered the bottle). How fast was the man traveling (relative to the 
bank of the river ) as he was rowing downstream? 

2. Two positive numbers differ by 25. Their arithmetic mean exceeds 
their geometric mean by 5. Find the numbers. 

3. The diagonal of one square is a + b. Find the perimeter of a second 
square which has twice the area of the first square. 

4. Describe the subset of xy-plane which is given by 

{ (x.y): -f y gl). 

L. A. R ingen berg 
Eastern Illinois University 
Problem Editor 
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THE TESSERACT 

Not many mathematical concepts catch the popular imagination quite 
like that of the fourth dimension. However most of us have no experi¬ 
ence in visualizing or sensing or even trying to visualize or sense more 
than three dimensions. In fact, it has been said that the human mind 
cannot conceive of more than three dimensions. 

Our experience with coordinate geometry compels us to think of two 
dimensions in terms of two perpendicular lines and to think of three 
dimensions in terms of three mutually perpendicular lines. But can 
we think of four mutually perpendicular lines? 

We are going to try to develop a visualization of at least one four 
dimensional object, the four dimensional cube or tesseract. There are 
many, many other four dimensional objects and we will touch on them 
lightly. To help yourself visualize these strange objects, prepare to 
allow your imagination free rein. 

Before we get too far into the wilderness of the fourth dimension, let 
us get our footing and review some of what we know about the lower 
dimensions. As you probably know, the usual Cartesian coordinate sys¬ 
tem gives a good mathematical representation of two dimensional space 
using two perpendicular lines (see Figure 1). 


Figure 


Figure 2 


In order to represent three dimensional space, we start with the two 
perpendicular lines of two-space and add a third perpendicular to both 
(see Figure 2). When we try to draw this on a flat sheet of paper or a 
blackboard, as in Figure 2, we draw the two perpendicular lines of 
Figure 1 and draw the third line as if it bisected the first and third 
quadrants. We visualize this line as coming out of the paper towards 
us; in fact, the portion in the third quadrant is to come up out of the 
paper and the portion of the first quadrant is to be thought of as if 
it were behind the paper. 

As the preceding discussion shows, we have to use our imagination to 
visualize a three dimensional set of axis as drawn on paper; we have 
to have a sense of perspective. This is basically our problem in visualizing 
a four dimensional object using only a two dimensional page of paper. 
This is akin to describing a cube by looking at its projection on a straight 
line. It will call for a lot of imagination! For these reasons, the reader 
is vigorously encouraged to make models from pipe cleaners or matches 
so that the visualization can be helped by using three dimensions. 

One way to draw a cube is by first drawing a square (see Figure 3a) 
on the paper; then draw a second square oriented the same way and 
overlapping the first (see Figure 3b). Now try to visualize the second 


Eigure \i f igure d> figure n 

square in a different plane from the first in a plane above the first. 
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Finally, draw lines joining the corresponding vertices as in Figure 3c, 
and we have a representation of a cube. 

Now continue another step. Take the cube we now have drawn and 
draw another cube of the same size, superimposed on the first and 
overlapping it and oriented the same way (see Figure 4a). Now join the 
corresponding vertices. Each cube has eight vertices so there are eight 





IzL 

/ 

/ 




Figure 4a 


Figure 4b 


joins (see Figure 4b). This resulting figure is a representation of a four 
dimensional cube or tesseract as drawn on a plane. 

We could continue this process another step and try to draw the fifth 
dimensional cube, but the figure is very, very complicated. 

It may help to get a different perspective on the tesseract. First draw 
a mb - and another inside it oriented the same way (see Figure 5a) 



Figure 5a 



Now join the corresponding vertices as in Figure 5b. This view of the 



Figure b 

tesseract is analogous to looking into a box from an open end with your 
face i lose to the opening (see Figure b) 
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NATIONAL CONVENTION 

Plans are progressing for the next national convention on August 4-7. 
1974, at the University of Arkansas. Your chapter should have received 
a mailing on the meeting recently. If not, write to the general chairman, 
Mrs. Marian Crum, Fayetteville High School, Arkansas 72702. 

SECRETARY’S CORNER 

For several years Balfour has had available two qualities of Mu Alpha 
Theta insignia, the 10k gold and the Balfour golden finish. The fluctu¬ 
ating price of gold has made it difficult to maintain a stable price on the 
\Ok gold insignia even for one year, and it seems this pattern will con- 
Vinue. Tbey have also developed a new gold finish, “Balclad,” which 
va heVVev lhan Vhe \Mcsen\ hallouv golden finish. \n view of the 

wove, the Governing Council of Mu Alpha Theta has voted to discon¬ 
tinue the 10k nold and Baltour Holden finish insignia when the present 
stocks are depleted and to then have only the Balclad finish insignia. 
The prices on the Balclad insignia are the same as for the present Hal- 
four golden finish. 

We are now working on a printing of a revised roster of Mu Alpha 
Theta clubs and plan to send a copy to each chapter along with the 
April Log. 

NEW FRIENDS 

W ear your Mu Alpha Theta pin when you attend meetings, confer- 
ences and other events away from your school. It will help you to be 
ulentfiiecl by strangers with similar interests. Be on the watch for Mu 

members' 613 P " 1S y ° UrSeU ' and exlen(1 a torflial greeting to other club 

CLUB NEWS 

1 he Hubbard High School club in Chicago is holding a Mathematics 
Game I-air in December. This will involve the student body in recrea¬ 
tional mathematics including student-oriented mathematical games and 
computer games. In the spring they plan to sponsor an Eighth Grade 

a ted TV quiz shlw * 1 StUdent " WriUen questions using the format of 
The chapter of St John's High School in West lslip, New York 
^rSt^^r reRi0na ' meetin * ,hiS fa " Wilh W» Hlavaty 

r ;r ■*' ^ ** ^ 

Seveial clubs are raising money for the Fayetteville. Arkansas Mu 
Alpha I heta meetings m August 1974 by selling sets of reprints of 
mathematical articles from the Log and the O.U. Moth Letter at $5 per 
M‘t of live different booklets. Chapters may order 10 sets (50 books) for 
S22oO and make $27.50 profit on each ten sets sold. ACT NOW. 

BREAKFAST FOR SPONSORS 

rian now to attend the breakfast for sponsors at the N(TM conven 
tion in Atlanta City. The breakfast will be at the La Fayette Motor Inn 
" n I*nday. April 19. 1971. at 7:30 a.m. They serve a buffet breakfast 
t 11 * ' ; M) and will provide us with a meeting room. Reservations can 
be made l>\ willing to I )r Huneke at the national office You mav pay 
loi iln reservation ,0 I hr breakfast 


PROBLEM SOLVING for fun and profit 

We are interested in all types of problems: problems that involve 
mathematics, politics, pollution, teaching, government, sociology, psy¬ 
chology, and the problem of getting some particular thing accomplished 
by your community or school. It may never have occurred to you that 
problems of physics, chemistry, sociology, politics, psychology, mathe¬ 
matics, biology, and social science have much in common—but each 
requires a combination of orderly thinking and luck to derive acceptable 
solutions. We can’t do much about increasing your luck, but have ob¬ 
served that good fortune favors the person who is well prepared. We 
shall suggest ways in which you can attack problems and organize your 
thinking in ways experts have found helpful. 

If we are going to learn to solve problems, it may be best to start 
with problems that are easily understood. Just because a problem is 
easily understood in no way implies that it is easy, or even possible, 
to produce a solution to the problem. Our first set contains problems 
from plane geometry and from the very ancient and honorable discipline 
of integer (whole number) arithmetic with which every reader is pre¬ 
sumably familiar. Euclid too worked in both areas. 

The reader may be surprised to discover that in many “true life 
problems,” the most difficult part is to obtain a good clear statement 
of what the problem is and of what restrictions arc to be placed on the 
acceptable methods of solution —but it is true. If your objective is to 
knock down as many bowling pins with two balls as is possible, then 
one solution might be to tie the two balls together with a rope and “gut¬ 
ter” the two balls simultaneously, but somehow that is not an acceptable 
solution in most bowling leagues. Similarly, many social and economic 
problems have valid solutions which violate the “acceptability criteria" 
of our society at this point in time. First, we shall discuss mathematical 
problems that are well defined and easy to understand, even if not al¬ 
ways easy to solve. 

Problem 1 

Given a simple (non-intersecting) closed finite plane polygon G (not 
necessarily regular or convex). Then given any point P in the plane 
which is not on the perimeter of the polygon , is it true or false that at 

least one entire side (line segment) of polygon G mu<d be visible from (he 
point P? 

This seems a reasonably nice problem in that, with the possible excep¬ 
tion of the word, “visible,” the meaning is clear. If you have any doubt 
what “visible” means in this context, create a mathematical definition 
of your own choice that will also satisfy two of your colleagues and 
use it. 

A bit of doodling may be in order. 




In the two polygons given above, it is certainly true that from any of 
the indicated points, or from any other point you choose there is always 
at least one entire side of the polygon that is visible from the point. 

Of course, that does not prove that this is always so. Try your hand at 
a few polygons of your own choice. 

It does seem reasonable that the proposition might be true, does it 
not H>r Rood and valid reasons mathematics does not accept “proof* of 
its laws by lack of counterexample. Until one either has a proof or a 
j ounUtexample, one uses the term, “conjecture,” to describe a statement 
Relieved to be true, but still unproved. We now have a Conjecture (to be 
pioved or disproved) 

Given a simple closed finite plane polygon G, and given any point T 
fllThe poSnt n p leter ° f ( " ‘ hen Ht leaSt °" e entile **' <>f G is visible 

! S T yours to c,) nsider See what you can do on pro- 

uc,,1K CIt " el a proof or a counterexample (or both??). 

I’rime integers have been investigated for a long time but si ill 

helr Se " ets we " 11 is interesting to think of functions P(N ) such 


( on tinned on page -I 


THE MATHEMATICAL LOG 


Page Three 


COMPUTER MUSIC 

If one accepts the general definition of music as “modulated sound 
that produces (usually) emotionally pleasurable sensations in the list¬ 
ener,” then music and computers had an early marriage. Many of the 
early computers had a loudspeaker hooked into the circuits. The result¬ 
ing series of squawks and squeals clued the experienced operators to the 
fact that the computer was in a loop. Operators became familiar with the 
expected sound patterns of frequently used programs and could often 
spot trouble by auditory monitoring of the circuits. You may obtain a 
similar effect by placing a transistor radio on your computer and tuning 
it a bit. It is a short step from auditory monitoring to deliberately having 
the computer produce modulated sound that resembles “Coming Round 
the Mountain” or “Oklahoma” or “Frere Jacques” or some other simple 
tune. This does not, in your authors’ opinion, have any real significance 
as far as music is concerned and probably should not be indulged in. 
since it gives the uninitiated the wrong idea about what computers do. 
A more sophisticated approach has been taken in which an actual study 
of harmonics involved in various instruments leads to the use of com¬ 
puters in storing magnetic spots on a piece of magnetic tape (a common 
computer storage device); these magnetic tapes are then played in a 
tape recorder. An understanding of the basic identifiable sounds of a 
given instrument has made it possible to use the computer to produce 
sounds which are clearly recognizable to the skilled ear as having come 
from a flute or a piano or any of a number of other instruments. Theor¬ 
etically, it is even possible to combine these to produce the entire sound 
of an orchestra, although to my knowledge, this has never been done. 
Actually, while interesting, this too is not really important. If you want 
to have a tape recording which sounds very much like a good flute being 
played, the thing to do is to engage, for an hour, the first flutist of one of 
the major symphonic orchestras and make a tape recording. It will be 
every bit as satisfactory as anything you can produce on the computer 
and much cheaper. It is also possible to analyze the harmonics and over¬ 
tones without constructive simulation. 

Actually, the computer does have an important role in modern music. 
It is an instrument which will open entirely new and different doors to 
the musician of the future. \\ hen a musician plays on an ordinary in¬ 
strument there are limitations imposed by the instrument itself.' For 

V® minimum tone rlttrahon. No note may Be 

. that instrument for a time shorter than its minimum dura¬ 
tion. It is also quite possible that there are certain notes which cannot be 
sounded simultaneously. On a piano, for example, it is very difficult to 
play a high “A,” a middle “C,” and a low “B” unless one uses one’s nose. 
Similarly, there are certain beats and vibrations which are so difficult 
to achieve that musicians have considered them to be impossible on ordi¬ 
nary instruments. The computer is not subject to these limitations. Al¬ 
most limitless sequences and shadings of sound may be produced. The 
student who is interested may hear some of the early efforts on Decca 
Recording I)L 9103, entitled “Music from Mathematics” which was 
actually played by an IBM computer using the Bell Laboratories Digi¬ 
tal to Sound Transducer. 

There are several programs which use the computer to actually com¬ 
pose music. The purpose of such projects is often misunderstood. It is 
quite possible to play a sequence of pseudo-random notes on some in¬ 
strument, and call the resulting output music. For example, if we use 
a table of one-digit pseudo-random numbers (the first line of which is 
reproduced below) 

58 (> 260 5 3 797408881 795 18577 10509 
we can transcribe these into staff music, say in the key of C, by a very 
simple numbering of the lines. An example is given below. 
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Any amateur pianist or guitarist can pluck out this melody with or 
without accompanying chords. To call this computer output music would 
be an exaggeration. One could just as easily use the digits of “pi” or of 
“e" or of “square root of 2” to produce a similar sequence. Indeed, this 
has been done. 

Variation in duration, sharps, flats, etc. may also be introduced. \Ye 
need to turn to a musicologist to determine the rules of acceptable music. 
Let us assume that we wish our computer to simulate the music of Bach. 
If a musicologist who studies the music of Bach can give us a set of rules 
which describe the structure of Bach s music, we mav be able to program 
these rules into the computer and then test each random note against the 
rules which the musicologist provided If a note satisfies the rules we will 

due? 1 lt | n,>t ' an0ther n ° ,e is K (Wrat »‘<l and tested Thus we can pro 
several pages oI numerical jibberish which could he translated into 


line and staff music, which might or might not sound like the music of 
Bach. If it sounds like the music of Bach to several experts, we conclude 
that the rules of composition which our musicologist furnished described 
the structure of Bach’s music. On the other hand, if the composition 
does not sound like Bach's music, then there is something missing from 
the set of rules which was supposed to describe Bach’s music. In an 
actual experiment of this type, the musicologist was quite infuriated be¬ 
cause the computer had placed the notes widely scattered over the 88 
keys of the piano, whereas Bach composed for the clavichord which had 
a shorter keyboard. One of the recognizable features of Bach's music is 
that it uses the center portion of the piano keyboard. When the program¬ 
mer asked the musicologist where his set of rules stipulated this, the 
musicologist shrugged it off and said, “Any moron knows that.” Unfor¬ 
tunately, our computer did not know this. If you expect a computer to 
do a job, you must instruct it precisely, carefully, and accurately. The 
student who is interested in more work on computer music should first 
notice some of the work L. A. Hiller, Jr. and his group at the University 
of Illinois and the more recent work by Gerald Lefkoff describing a con¬ 
ference on computer applications in music held at West Virginia L’ni- 
versity in Morgantown, W.Va., in April, 1966. No doubt more recent 
work will be available within the next few years. A 1963 paper. Xenakis 
(by Iannis), which deals in greater length with the stochastic techniques, 
appeared in the 1963 issue of the journal La Revue M u sic ale under the 
title of “Musiques Formelles” published in Paris. A 1971 addition is 
Nonesuch H-71245 Computer Music by J. K. Randall, which contains 
several recordings. Columbia Masterworks recordings of Switched on 
Bach and The Well-Tempered Synthesizer by Walter Carlos also merit 
listening. Your library may have copies available. 

The most important contribution which a study of this type has to 
offer is not the production of additional music, but rather that of assist¬ 
ing the musicologist in his task of analyzing the structure of Bach's 
music, or that of any other composer. 

an excerpt from Computer Programming .‘Techniques , 
Analysis and Mathematics a text by 
the Andrees, published by Prentice Hall (1973 ) 
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THE TESSERACT (continued) 

It may bother you that you still don’t see four perpendiculars in 
either view of the tesseract; i.e., either Figure 4b or 5b. This really 
isn’t strange at all. You don’t really see three perpendiculars in Figure 
2 or in Figure 6; you see the projection of the three perpendiculars. 
That is what we see in Figure 4 and 5; the projections of four per¬ 
pendiculars. 

There is another way to visualize the tesseract which might help. 
The method is analogous to thinking of a cube as being traced out by 
moving a square in a direction perpendicular to the sides of the square; 
that is, move the two-dimensional square in a third dimension. 

Now we will try to move a cube. First start with the cube in Figure 


Indeed in Volume 53 (1946) of American Math Monthly , R. C. Buck 
showed that no rational function (quotient of two polynomials) of X 
other than a constant function can represent only primes for all positive 
intergral N. 

Perhaps we should change our aim. Do you feel it would be difficult 
to find an integral polynomial which took on every prime value? (It 
would take on composite values, too, of course, but for each prime ?r n 
there must be some positive integer N such that P(N)=7r n ). 

Problem 2 

Create a formula such that when a positive integer N is substituted 
into the formula it will produce the N-th prime, or produce a proof that 
no such formula can exist. 



Figure 7a Figure 7 b 


7a. Think of it moving out from the paper and a little to the right. 
Actually we should move it in a fourth dimension, but this is hard to 
see. Figure 7b gives the final tesseract. 

There are altogether eight cubes; the original cube in its initial and 
final positions, and the six cubes traced out by each of the six faces. 
These cubes are called the bounding cells. There are twenty four squares, 
each of which belongs to two cubes. There are thirty-two lines and 
sixteen vertices. # _ 

TV\e bounding cells of a square are the four straight lines,^ tlie bound- 

ing cells of a cube are the six square face' ' " " < ! >. • ••?!' of 

the tesseract are the eight cubes. Ii we io/i.'UIulu i.u uiiimiMuiiai 
cube, it would have ten tesseracts as bounding cells. 

There are, of course, many other four-dimensional objects. The four 
dimensional tetrahedron and octahedron are good examples and not too 
hard to draw if the reader wants to try his hand. 

The concepts of fourth, fifth and even higher dimensions can be 
given very abstract treatments with concrete applications to physics and 
the real world. Other interpretations of the fourth dimension are much 
more down to earth and consider objects like gasses to be four dimen¬ 
sional when there are four variables in question. For example, in a gas 
the variables might be temperature, pressure, density and entropy. 
However, these interpretations are beyond the purpose of this article 
and are left for the interested reader to pursue. 

Dr. David Ballew, S.D. School of Mines 


SUMMER 1974 

(Don’t forget to plan NOW to attend The National Mu Alpha Theta 
Meeting in Fayetteville, Arkansas, August 4-7, 1974.) 

PROBLEM SOLVING for fun and profit (continued) 

that when N is a positive integer, then P(N) is a prime; a well-known 
quadratic polynomial 

P(N)=N 2 — N+41 

takes on prime values for N=l, 2, 3, 4, ..., 39, 40 but clearly P(41) is 
not prime since it is >41 and divisible by 41. Thus, P(N) does not 
produce only primes nor does it produce all primes. I don’t know whether 
it produces infinitely many primes or only a finite number of them. I do 
know that P(N)=4N — 1 produces an infinite number of primes as well 
as composite values. Fermat (1601-65) thought 2 2 N +1 produced only 
primes, but Euler (1707-83) showed that 2 2 5 +l=4 294 967 297 has a 
factor of 641. One must be rather careful how he poses the problem— 
if, for example, one wishes a polynomial formula P(N) which would 
produce a prime for each value of N it would be very easy to satisfy 
the stated desire (sure, you can do it—think a bit.). 

On the other hand, if one insists that he really wishes a won-constant 
polynomial (degree one or greater), then it has been proved that any 
integral polynomial of degree one or greater cannot represent primes 
alone 


Clearly, from what is given above, the formula cannot be a polynomi¬ 
al, nor even a rational function. I’ll give you a helpful ( very helpful) 
hint. There are such formulae—admittedly they are messy, but the fact 
that you know (if you believe me) that such formulae exist can be a big 
help to you. The one I’m thinking of involves several unusual properties, 
but the only thing it uses that you have not had is a Number Theoretic 
Theorem called Wilson’s Theorem. 

Well, get out your thinking hat. If you can’t solve problem 2, see if 
you can at least find a function F(N) that will equal one if N is prime 
and zero if N is not prime. [Changing the problem is an old trick in 
the art of problem solving, and sometimes it helps solve the problem 
you wish solved to create a solution to a different but related problem— 
don’t give up. This one didn’t solve itself in a weekend.] 

Problem 3 

Page 26 of the 1969 MAA Studies in Mathematics Vol. 6, Studies in 
Number Theory book contains the statement, “The equation x 3 
117y 3 =5 is known to have at most 18 integral solutions, but the exact 
number of solutions is unknown.” That is a fascinating statement and 
surely cries for further investigation—perhaps using a computer. 

A program to try a few thousand values of X and Y can easily be writ¬ 
ten and tested. A more extensive program to try all integers — 10,000^ 
X, Y^ 10,000 could also be written, but certainly should not be used, 

since many of the 4x1 0 3 cases are clearly a waste of time-for example 

almost half of the cases have x^2 and y^gOO in which case x 3 - I17y 3 

is. 1 - -1 V .. ♦’ ” ” 

A bit ot mathematical analysis seems worthwhile here. You can carry 
it out with the knowledge you have. 

You now have three problems to investigate in any manner you deem 
appropriate. They are quite different in approach , and each illustrate a 
feasible technique of solution. We next examine three additional prob¬ 
lems. 


Two vertical poles are erected on 
level ground with a distance X be¬ 
tween them. One pole is 10 feet tall, 
the other is 15 feet tall. The lines 
from the top of one pole to the base 
of the other pole cross at a point 
six feet above ground level. How far 
apart are the poles? (i.e., X=?) 

Problem 5 

Rearrange the letters in the phrase NEW DOOR to make one word. 
(In English, of course.) 

Problem 6 

It is well known that the length of the circumference of a circle can 
be approximated as accurately as desired by using the lengths of in¬ 
scribed regular (equal sided) polygons. It is also well known that the 
circumference of a circle of radius r is 2irx. These two facts may be 
combined to produce as close an approximation of tt as is desired by 
approximating the length of the upper half of a circle of radius 1 using 
inscribed polygons. Write a computer program to approximate tt in this 
fashion starting with the upper half of an inscribed hexagon (length of 
side=l, approximation of tt= 3-1=3) and doubling the number of sides 
in the approximating regular polygon. 

Each of problems 4, 5, 6 represents a different type of problem solving 
than is present in the other problems. Try your hand at solving these 
six problems before the spring 1974 issue of The Log is delivered. Some 
are easy, others hard, but each represents a different problem solving 
technique 
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WHAT OPPOSITES TELL ABOUT A PERSON 







To find the complement of a set S, we need to know the universe of dis¬ 
course, or space U, under consideration. For example, the complement 
of the set 

S = \ coins of value 25tf and under \ 

is s = </>, the “null” (or no-membered) set, with respect to the 

space U of coins in my pocket right now, but the complement is 
s = \ 50c 4 pieces and silver dollars [ 
with respect to coins minted over the years. 

Ordinarily we think of the space U and a set S as given, with the com¬ 
plement g unknown. What happens if we have a different unknown? 
What if we are given the set S and its complement s, and it is the space 
U that is unknown? Theoretically, we can reconstruct the whole space U 
from just one set-complement pair, for g is made up of precisely those 
elements of U that are not members of S; then, U = SUs, the union of 
all elements of S taken together with all elements of s. 

It is possible to guess something about the boundaries of an individuals 
little world (his “universe”) by noticing what concepts he considers 
“opposites,” that is, “complements.” If your girl friend thinks the oppo¬ 
site of “animal” is “gentleman,” that says something about her rela¬ 
tionships with men. We might learn about an individual’s experiences 
and impressions by posing a quiz on opposites. The most promising words 
for such a quiz are loose generic terms such as “good,” “young,” “long 
(hair, for instance)”. We found that the word “green” has many dif¬ 
ferent complements in different contexts or spaces: If someone answers 
“red” when asked for an opposite to “green”, he may be thinking of 
strawberries or raspberries, ll he says “blue", he may be thinking of 
blueberries. The complement of “green” is black for blackberries, 
orange for oranges, purple or white for lilacs. If the space V is lumber. 
then the complement of “green" is “seasoned" If - d “,\. 

perfenced” a.; an opposite for “green", we might, gimss that lie had worked 

vrv an employment office, or some job that made him take ‘‘employees” as 
the universe with respect to which “green” required an opposite. 

In the following list suppose the first word is given and experimental 
subjects offer the other word (s') in kind of a word anti-association quiz. 
See whether you can guess something about the person by finding his 
universe in which the words are opposites: 


lightly 

generously 

easy 

sudden 

red 

violet 

billy 

nanny 

jack 

jenny 

vicious 

finite 

raw 

reduced; cooked 

conservative 

liberal; radical 

broken 

solid; mended 

verse 

chorus; prose 

true 

magnetic; infidelitous; false; fictional 

counting 

delay; guessing 

calm 

windy; excited 

lower 

capital; human 

propeller 

jet: brake 

smart 

dowdy: well-behaved; stupid 

egg 

bird; bacon 

typed 

handwritten; dictated 

composed 

played: criticized; frantic 

death 

birth: life 

strong 

mild: weak 

leave 

keep; stay 


We invite contribution' to our list, especially words that have several 
different complements with respect to different universes 

Sal/n Davis. 1 larearD b/amigan. Mdit Hoc 1 lark llulbrrt. 

S t<\< llulbrrt I tm I aru n. David \laxth Id. John \ordin. 

Jo/ l } ooh \ am v Ah ho . Da vid 11 t ixelman, 

Manhattcn Math ( tub, Manhatten, Kansas 


COMPUTING IRRATIONAL SQUARE ROOTS 

The problem of how to approximate \J2 and other irrational numbers 
has been around at least as long as the Pythagorean Theorem. One of 
the easier ways to approximate y/2 uses the theorem and a geometric 
construction to locate the corresponding point on the real number line. 




To locate \/2, draw a cartesian coordinate system and construct the 
right triangle shown in figure 1. Then draw a circle with the center at 
the origin and radius equal to the length of the hypotenuse of the tri¬ 
angle. Since 1- + l 2 = (\/2)- this length approximates \J2. A con¬ 
struction for \/3 is shown in figure 2. Can you devise one for >/5? 

Notice that even the most careful work cannot obtain an approxi¬ 
mation which is more accurate than the tools used. Techniques which 
use the algebraic properties of the real numbers are more likely to yield 
the desired number of digits of accuracy. 

One scheme for finding an approximation for \/2 is to choose a frac¬ 
tion X/D. Then, if t X/1))->2, increase the denominator; if (X/D) 2 < 

2, increase the numerator. (Why is (X/D) 2 t^ 2? See What is Mathe¬ 
matics . Courant and Robbins). For example, if X = 1 and 1) = 1, then 
X/I) 1. Since (X/I))-’ 1 and l 2 < 2. increase X by 1 so that the 

iw\t i cirnxim I 1 i/l 2. Since 2- > 2, increase the c\e- 

nommaLor *-»> i so iliaL X,/U — 2,2 = 1. This procedure can be written 

as a BASIC program; 

10 LET N = 1 
20 LET D = 1 
30 PRINT N/D; 

40 IF (N/D)*(N/L>) >= 2 THEN 70 
50 Let N = N + 1 
60 GOTO 30 
70D = D+ 1 
80 GOTO 30 

RUN 

1 2 1 1.5 1 1.3333333 1.6666667 1.25 1.5 1.2 1.4 1.6 

1.3333333 1.5 1.2857143 1.4285714 1.25 1.375 1.5 1.3333333 

1.4444444 1.3 1.4 1.5 1.3636364 1.4545455 1.3333333 1.4166667 

The program was allowed to make 27 iterations, then halted manually. 
You can do this by hand if you remember that “X = N -f- 1” means 
“replace the value of X by the value of X -f- 1”. If you have a computer 
available, be sure your program is more efficient than the one shown. 

Techniques like this are called iterative processes. One iteration has 
been made each time N/D is changed. When the computer printed 1.5 
in the output shown, it had completed three iterations. A speedier ver¬ 
sion of the program given obtained the approximation X/I) 1.4142136 
in 5403 iterations. This is a very slow way to get \ J2 it took our Wang 
33GOB BASIC nearly four minutes to get the result. 

Another way to approach the problem is to choose a number X,, 2 < 2. 
Obviously X„ < \ 2. To show that y 2 < 2/X,>, 

Let X„ < 2 

Then 1 < 2/Xr, since X„ > 0. 

But 1 < \ 2/Xu. Multiply both sides bv y 2, 

\ 2 < \ 2\ 2/X,,; ' 
t herefore \ 2 < 2/X,, 

Let X, (l/2)(Xo t 2/X,,i Notice that X, is either closer lo \ 2 
than 1) \ . or closer to \ 2 than X,, i 1 r\ a few values of X,,. and observe 
the valuer of 2/X,, ' D'line a reclusion relation 
X , l 1 2M\ - 2 XJ 

(See Mathematical l.<>” article on 1 ibonacci numbers lor more on re 

Continued on page 2 
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MATHEMATICAL DOODLES 

After reading an article about mathematical doodles and Induction 
1 the winter, 1971-1972 edition of Mu Alpha Theta’s The Mathematical 
,og, our Math Analysis class decided to do some doodling of our own. 
Ve devised what we named the Square Deal. Our first step was to draw 
tie first five squares. 



i . • ^ nortion of the squares was 

Our next step wa ^ to i n 6 / 7 oo a id 2465/6561. Our curiosity 


_ 8 [s 2 + 8(9) + 9 2 ] + 729 or 2465 = 8" + 8 2 (9) + 8(9 2 ) + 9 3 . 
Substituting this information into our table, we had: 

SQUARE # NUMERATOR 

1 0 

2 1 

3 8 1 + 9 1 

4 8 2 + 8(9)+9 2 

5 8 3 + 8 2 (9) + 8(9 2 ) + 9 3 


k * ? 

Comparing the square number and the numerator, we noticed that 
each numerator is the sum of the products of 8 and 9 raised to different 
powers. The first summand is 8 raised to a power of 2 less than the 
square number times 9 to the 0. In the succeeding summand the power 
of 8 is diminished by 1 while the power of 9 is raised by 1. Therefore, the 
numerator of Square k will be 8 k ~ 2 + 8 k_3 (9) 8(9 k_3 ) -f- 9 k_2 . 

Turning to our knowledge of factoring binomials, we remembered that 
(8 2 - 9 2 ) / (8 - 9) = 8 + 9 or (8 2 - 9 2 )/(— 1) = 8 + 9; thus 
9 2 — 8 2 = 8 + 9 . Using the same method (8 3 — 9 3 )/(8 — 9) = 
g2 _)_ 8(9) + 9 2 or 9 3 — 8 3 = 8 2 + 8(9) + 9 2 ; therefore 
9 k_1 — 8 k_1 = 8 k_2 -|- 8 k_3 (9) -f- . . . 8(9 k ~ 3 ) -f- 9 k_2 . Amending our ta¬ 


ble, we had: 

SQUARE # 
1 
2 

3 

4 

5 


NUMERATOR 

0 

1 

9 2 - 8 2 

9 3 — 8 3 

9 4 — 8 4 


k 9 k_1 — 8 k_1 

Therefore, the numerator of Square k will be 9 k_1 — 8 k_1 . Combining 
this with the denominator we obtained, we had the portion of Square k 
that was shaded in. It equaled: 

(9 k -i - 8 k - 1 )/(9 k - 1 )or (9 k " 1 )/(9 k - 1 ) - (8 k - 1 )/(9 k ' 1 ) or 1 - (8/9) k l . 

Unwilling to leave well enough alone, we devised what we called the 
Dirty Deal. We decided to try to find a formula that would work for 
any polygon that can be divided into n equal parts. First, we drew a 


POLYGON 

1 

2 

3 

4 

5 


DENOMINATOR 

p 

n 


n 

n 


3 

4 


k ? 

Combining what we learned from our work on the Square Deal with a 
close scrutiny of our table, we came to the conclusion that each denomi¬ 
nator for Polygon k would be n k_1 . 

Next we turned to the difficult task of finding the numerator for Poly¬ 
gon k. Again we drew a table. 

POLYGON # NUMERATOR 

1 " 0 

2 1 

3 (n-l)+n 

4 (n-l) J -f n(n-l) + n 2 

5 (n-l) 3 + n(n-l) 2 + n 2 (n-l) + n 3 


‘ k ’ ? 

Comparing this table with the one we used to find the numerator of the 
Square Deal, we found certain similarities. Each table involves the sum 
of a number n and n-1 raised to a certain power. We also noticed that 
each term of the resulting binomial was a product of n and n— 1. Further¬ 
more, each binomial starts with n k_2 (n-l)° and progresses with the powder 
of n decreasing each term while the power of n-1 increases until the last 
term equals n°(n-l) k " 2 . From these observations we could see that the 
numerator of Polygon k will be n k_2 + n k_3 (n-l) -4- ... 4- n(n-l) k ~ 3 
+ (n-l) k - 2 . 

Leaning again on our knowledge of factoring binomials, see ((n-1) 2 — 
n 2 )/((n-1) — n) = (n-1) + n, and ((n-1) 3 — n 3 )/((n-l) — n ) = 
(n-1) 2 + n(n-l) + n 2 . Thus, ((n-l)^ 1 - ^-^/((n-l) - n) = 

(n-1 ) k - -\- (n-l) k 11 n -f ... -f n k_3 (n-l) -\- n k ~ 2 . Next we changed 
our table to read: 

POLYGON # NUMERATOR 

1 
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ANNUAL MATHEMATICS CONTEST 
IS SCHEDULED FOR MARCH 13 

,,J he 4T al u Hi xr Sch ° o1 Mathema tics Contest, sponsored by Mu 
Mn hPnT r i l he National Council of Teachers of Mathematics, the 

**--> ass."jc 

Registration, which is handled regionally, closes Tanunrv ^ n Writ 

” a " 

Questions and solutions for the years 1961—65 are contained in The 
.l/.I.I Contest Book //. volume 17 of the New Mathematics Library. 
published by Random House /LAY. Sinner Co. for the School Mathematics 
Study Group. 

COMPUTING IRRATIONAL SQUARE ROOTS Cont. 

cursion relations.) If X, = 1 , then X, = (1/2) (1 + 2/1) - 1.5 and 

Xj - (1/2 (1.5) = 1.42. This can be written in BASIC as 


MATHEMATICAL DOODLES 

After reading an article about mathematical doodles and Induction 
in the winter, 1971-1972 edition of Mu Alpha Theta’s The Mathematical 
Log, our Math Analysis class decided to do some doodling of our own. 
We devised what we named the Square Deal. Our first step was to draw 
the first five squares. 



Square#! Square #2 Square #3 



Square #5 

shaded MWe gofo ,T/9 ^ 7 m "7 7 aS* W 0 " ,° f the squares was 
avowed, ^decided'u; OuV curiosity 

shaded in. 1 o do this, we had to find a relationship between k Y oulcl be 
traction. Since the denominators looked easier to figure ttR 1 s ^ a(Iecl 
numerators, we started with them. To get a better look at n„r than lhe 
we drew the following table: our information, 

SQUARE # DENOMINATOR 

1 ? 

2 9 

5 81 

. 729 

1 6561 


10 LET X = 1 
20LETX = (l/2)*(X + 2/X) 

30 PRINT X; 

40 GOTO 20 

RUN 

1.5 1.4166667 1.4142157 1.4142136 1.4142136 14142156 

3300 BASIC READY 14 ‘ ;l ' 4C> 

1 his algorithm is much faster—it approximates \/2 to eight decimal 
places in only four iterations. (Again, the program was halted manually.) 

Some questions which may help in further investigation are- 

1. What other starting values for N, I), and X„ could be chosen to speed 
“convergence ? 

2 How can lecbniques be modified to approximate other irrational 
square roots? What does X n+1 = (1/2) (X„ + 3 X„) do? 

3 - " feurS wte? 8 * tCChniqUeS be modified 10 approximate cube roots 

l-inally to find out more about the second technique, look up Newton’s 
Method or the Newton-Raphson Method in an elementary calculus book 
An interesting, and ancient, technique is that of “side-and-diagonal 

rZ,rv\v « t'*?* r axf, , el(l ’ J F ’ and M w • Discovering Number 
( >f w' , 'i n U Co-. Inc.. 1972. pp. 92-94. or F. V. Waugh & 

40. No 2 1 MarS^ t, ;;i^ S ° na ' ^ 

I*twin I ’ itus( k Mu v 
(il'luhonw ( uivrrsit v 


k 

Looking at this table, we asked, “How are 9, 81, 729. and 6561 le- 
lated?” P^ach number is odd and divisible by 9. furthermore, they aie 
all powers of 9. Thus we amended our table to read: 

SQUARE # DEXOMIXATOR 

1 1=9° 


K P 

From this table we saw that each denominator was 9 raised to the 
n ,V V \ ° i° ne ^ ess ^ an die square number. Therefore, it is easy to sec 
tnat the denominator of Square k will be 9 k L 

, ext ’ vve embarked on our search for the numerator of Square k. Again 
we drew a table. 1 

SQUARE # NUMERATOR 

0 

3 1 

4 17 

5 217 

2465 


St? ■"? -. 

*<"!' «•.. Tr£*s?,r yr,"? * 

-ay,l,„2l7 »„ , k tv 



— 8 | 8 ‘ /r 8(9) -f- 9~ | -f- 729 or 2465 = 8 :l 8-(9) + 8(9 2 ) -|- 9 : ‘. 

Substituting this information into our table, we had: 

SQUARE # NUMERATOR 

1 0 

2 1 

8 8 1 -f 9 1 

4 8 2 + 8(9) + 9 2 

5 8 3 + 8 2 (9) + 8 ( 9 2 ) + 9 3 

k p 

C omparing the square number and the numerator, we noticed that 
each numerator is the sum of the products of 8 and 9 raised to different 
powers. The first summand is 8 raised to a power of 2 less than the 
square number times 9 to the 0. In the succeeding summand the power 
of 8 is diminished by 1 while the power of 9 is raised by 1 . Therefore, the 
numerator of Square k will be 8 k_2 -f- 8 k_ 3 (9) + . . . -J- 8(9 k_3 ) -f- 9 k ’ 2 . 
Turning to our knowledge of factoring binomials, we remembered that 
( 8 “ - 9 2 )/(8 - 9) = 8 + 9 or ( 8 2 - 9 2 )/(- 1 ) = 8 + 9 ; thus 
9 2 — 8 2 = 8 + 9. Using the same method ( 8 3 — 9 3 )/(8 — 9) = 
8 2 + 8(9) + 9 2 or 9 3 - 8 3 = 8 2 + 8(9) + 9 2 ; therefore 
9 k_1 - 8 k_1 = 8 k ' 2 + 8 k_ 3 (9) + .. . 8(9 k_3 ) + 9 k " 2 . Amending our ta¬ 
ble, we had: 

SQUARE # NUMERATOR 

1 0 

2 1 

3 9 2 - 8 2 

4 9 3 - 8 3 

5 9 4 - 8 4 

k 9 k_1 - 8 k_1 

Therefore, the numerator of Square k will be 9 k_l — 8 k_1 . Combining 
this with the denominator we obtained, we had the portion of Square k 
that was shaded in. It equaled: 

(9 k l - 8 k l )/(9 k l )or (9 k l )/(9 k l ) - ( 8 k 1 )/(9 k 1 ) or 1 - (8/9)* \ 
Unwilling to leave well enough alone, we devised what we called the 
Dirty Deal. We decided to try to find a formula that would work for 
any polygon that can be divided into n equal parts. First, we drew a 
polygon. 


Jr 


Polygon #1 Polygon #2 

M e then drew another, similar polygon, dividing it into n equal parts, 
and shading in one of these. 

We then drew three more similar polygons, dividing each into n equal 
parts, shading one of these and then equally dividing each remaining part. 


J& 






p 

v 


Polygon #3 Polygon #4 Polygon #5 

Next we computed what portion of the polygons was shaded in The 
first two were easy. They were 0 and 1/n. respectively. The next three 
posed a problem. In Polygon 3 there were n 1 equal parts remaining We 
divided each n part n times, making each portion 1 /n 2 in size Theref, e 
Polygon 3 had ( 1 )' n) 4 - (n 1 ) (W- \ naitc ok i i • mm lore, 

(n 2 ). In Polygon 4. we divided the n 1 ,n; or ((n 1 > + n)/ 

each portion ir in size. Adding the 4 T( ’ " 'T* ^ 

<n 1^; | °t ,n tn 1 n' .‘/Yn e w’^ 'k m-vv' wlT' ^ ^ 

live pol\gon> Would be we .hided 'f 1,1l ‘ sha,,, ' d l''"'lions of the 
k w "«ld l>e shaded We deeided i . , * hal l'ol\«on 

appeared to be easier Our first Me',', «T ’Ve it 

>ep was to draw the following la |,le 


POLYGON DENOMINATOR 

1 ? 

2 n 

3 n 2 

4 n 3 


Combining what we learned from our work on the Square Deal with a 
close scrutiny of our table, we came to the conclusion that each denomi¬ 
nator for Polygon k would be n k_1 . 

Next we turned to the difficult task of finding the numerator for Polv- 
gon k. Again we drew a table. 

POLYGON # NUMERATOR 

1 0 
2 1 

5 (n- 1 ) -f- n 

4 (n-l)-’-f n(n-l) + n 2 

3 (n-l ) 3 + n(n-l) 2 -fn 2 (n-l) +n 3 

’ k ‘ ? 

Comparing this table with the one we used to find the numerator of the 

Square Deal, we found certain similarities. Each table involves the sum 
of a number n and n -1 raised to a certain power. We also noticed that 
each term of the resulting binomial was a product of n and n- 1 . Further¬ 
more, each binomial starts with n k - 2 (n-l)° and progresses with the power 
of n decreasing each term while the power of n -1 increases until the last 
term equals n°(n-l ) k From these observations w-e could see that the 
numerator of Polygon k will be n k ' 2 -f n k ' 3 (n-l) -(- . . . _|_ n (n-l ) k - 3 
+ (n-l) k - 2 . 

Leaning again on our knowledge of factoring binomials, see ((n-1) 2 — 
n "' ^ ^ ^ n ) — (n— 1 ) -|- n, and ((n —1 ) 3 — n 3 )/((n— 1 ) — n) — 

+ n(n-l) -j- n 2 . Thus, ((n-l ) 11 - 1 — n k ’ 1 )/((n-l) — n) = 

(n -1 ) k ■ + (n-l) K •’ n n k ~ 3 (n-l) n k ' 2 . Next we changed 

our table to read: 


POLYGON # 
1 
2 


NUMERATOR 

0 

1 

(n-1) — n 
(n -1 )t 
(n- 1 ) — n 
(n- 1) 4 — nr> 
(n- 1 ) — n 


k _(n -1 ) k - ! — n 1 '- 1 

Combining the results that we obtained for the"numerator and de¬ 
nominator vve found that the shaded portion of any Polygon k that can 

be divided in n equal parts will be: 

( n -1 ) k_1 — n k_1 


(n- 1 )' 


(n-1) k ' 


Linda McDonald, student 
Ada High School, Ada. Oklahoma 

U.S.A. MATH OLYMPIAD 

school students on Mav^' 11 !‘uV'ev - '' J 1 ,' 1 ' 13 '! was " lven to selected high 
at the problems and trying a few X , 1"* y0U WouW Poking 
problems in the three horn period , h ( ' X J' ecU ' d to ll " all of the 

a good job on those submitted COntestants were specter! to do 

’• The symbols (a.b, . . . «) and l -.h i . 

mon divisor and the least common multil ‘ e "° le the “ reatest c»m- 
fve integers a.b. . .« Fov ev , , " U,kll ‘- r ^pat» v elv. of the posi- 
I'rove that example. (3.b.iS) t and |h.\s\ 

, U ;' U |a.h.ei 2 

\ uiven tetrahedron *\H( 1 ) \- \ „ , ’ 

Ht show that th,. , a'.T m " " K XU 1 " M Ul) 
tnanedes " , ' 11 ' 'e'l ihednm ,,ie u on- awd -1 


Continued on page 4 
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32 

38 

17 
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No 
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28 

32 

39 

38 

26 
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No 

15 

29 

48 

11 

12 

38 

48 

Yes 

16 

19 

29 

3 

11 

49 
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No 

17 

5 

42 

47 

20 

44 

52 

No 

18 

24 

7 

20 

28 
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17 

No 

19 

29 

3 

31 

29 

18 

18 

Yes 

20 

37 
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1 

43 

39 
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No 

21 

14 

14 

27 

38 

8 

50 

Yes 

22 

37 

21 

14 

42 

24 

33 

No 

2 3 

4 J 

30 

6 

34 

16 

4 6 

No 

24 

i 2 

41 

4 3 


9 

.1 7 



Table I 



This problem can also be modified by using a partial deck. E.g., if 
each of the 6 students has a deck which contains 3 suits or 39 cards, what 
is the probability of a match? 

You can clearly make many other modifications of this problem. For 
an interesting example, see the article by Richard S. Kleeber, “A Class¬ 
room Illustration of a Nonintuitive Probability ’, in The Mathematics 
Teacher. May. 1969. 

Elliot 1 Tonis. Ho pi ( ollci>(, Holland ^Michigan 

• < 
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Dissection ‘Great Fun’ 
Chapter Reports 

"Great fun!" reports the Mu Alpha Theta 
chapter at Baymonte Christian School, Scotts 
Valley, CA. "Our chapter had great fun with 
the Valentine dissection puzzle," writes Paul T. 
Blocher, Mathematics Chairman, Enclosed, as el¬ 
oquent evidence, was an envelope of colorful, 
pasted-up original creations, Jill Clark's Very 
Important Penguin had a beak rising into a third 
dimension. Scott Walden created a Courier Serv¬ 
ice vehicle with quarter-circle "wheels." Jon 
Walden offered a modernistic submarine. Candle, 
pony, chicken ... such was the potential of the 

A 


% 

IMI 

BW^ 





w 


FA 


Victorian nine-piece dissection of the heart 
that was The Mathematical Log Valentine chal¬ 
lenge (February Log , p. 4). 

"Heartbreaker," as the dissection activity 
has been promoted and merchandised, was a clever 
nineteenth-century variant on the tangram dis¬ 
section, and special fun for those for whom tan- 
grams already were familiar. 

Further challenge? The sky's the limit, 
one might say. In which spirit we've "bordered" 
our Tall Timbers front page with other heart 
dissection "possibles" ... but strongly suspect 
that the greatest fun is coming up with origin¬ 
al figures of one's own. 

t 4 

-%♦/ 

TALL TIMBERS COLUMNIST DEBBIE PATONAI ON CHAPTERS ... PAGE 2. 

ALSO, "INDUCTION" POETRY ... FOODLE DOODLE CURVE ... THIS ISSUE, il# 

y§* iBi? insvk h®* >»ir i# 
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Mathematical Tall Timbers is published 
quarterly by Mu Alpha Theta, National 
High School and Junior College Mathe¬ 
matics Club, for distribution to 1200 
affiliated chapters in the United 
States and abroad as a chapter supple- 
ment to The Mathematical Lo p. Printed 
m the United States of America. 

Correspondence relating to Mu Alpha 
Theta membership and services, includ¬ 
ing distribution and receipt of Mathe- 
matical Tall Timbers and The Mathem at¬ 
ical Log, should be addressed to the 
Secretary-Treasurer at the Mu Alpha 
Theta national office: 

Dr. Harold V. Hun«k«, 

601 Elm Avo. , R m . 423 f 
The University of Oklahoma, 
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The Editor of Mathematical Tall 
is 
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Editorial Greetings 

Welcome back ... to another ever-busy never 
dull year of Mu Alpha Theta, and to Mathematical 
Tall Timbers, your Log supplement.~hnId1200 
active chapters in the U.S. and abroad. We've a 
packed issue—which always pleases us!—and uroe 
you to keep news and views coming ... as for in 
stance: ’ n ~ 

Our "Prime Guess on a Postcard" Contest (April 
"diaLogue") has yielded, as expected, a record influx 
of Log-addressed postcards, but the most interesting 
card to date was not a contest entry (they're still 8 
riving!) but a Christmas-vacation travel souvenir ^ 
From Carol Chenaud in Texas comes a picture and stor 
of a visit to the world's first 3-D maze—in Wanaka 7 
South Island, New Zealand. "It looks relatively simrn 
but the average maze-solver takes 30 minutes » Ca l ’ 
ports. She spent nearly two hours .. . i n D J. t ■w.'' 6 ' 
with all the puzzles they sell there." Carol's cth 71 " 8 
down-under math-related diversion: "counting sheep!" 

Lee Veal. Walton High School, Marietta GA- Tn. 
Cates, Ft. Deposit, AL; and Steven Seelic a 

TX (a sophomore) were among those forwarding fa!!?'* 00 ' 1 ’ 
tended solutions to Zal Usiskin's splendid "Three 3 
challenge (December Log, p . 6 ). The „ lagt ® e 3s 

that contest has yet to be heard, we now realiz 



with Deborah Patonai 


„ Reflecting and seeking to reinforce the unique 
chapter" structure of Mu Alpha Theta, The National 
lgh School and Junior College Mathematics Club, this 
regular column feature of Mathematical Tall Timbers , 
aper supplement to The Mathematical Log , welcomes 
tes your input of news, opinions, and progra® 
DeboLh°p l 1 and COllege clubs ' Assistant Editor 
52^. “ l00ks forward to hearing from you. 

15 N Manl ”cp at St ‘ Vincent ~St. Mary High Schools 
15 N Maple St., Akron, OH 44303. -Ed. 

Miss Patonai observes: 

points ^ matics con tests and competitions are focal 
and the hiah^ . U Alpha Theta chapter annual agendas» 

Sb^eEf ?Hro f aCtiVG and diVerSG Mmath 

have earned 1 su °h competition, many schools 

ical ^eSi r al p r ^ ^ -t****’ 

the teams man’ ^ lannin g begins in early Fall for 

work at Nationai°Convention^ rnaX **** ° f ^ 

experience's ^. Kamehajneha High School, Honolulu, hI ’ 

mathematics competitionr^*! t0 prepare for th * d - 
ents and 5 math’V u Early each Fall > 25 stud * 

preparing for ur/ 3 ' 6rs spend a weekend together A 
we underft^d IT?* COntesta - This "Math Camp," ¥ 
students know*each cXy!* successfu l in helping the 
ing (as it has! ! r and work together, Integra*' 

tions, and social arK rated st udy sessions, comp etl 
studying quad!a!L ! lties - ^imagine... , 
with the special in 9u ® bions for an hour and a half’ 
Hawaiian beach! entlve a swim off some beauti^" 1 

Orange High School^hapt^ 86 ’ TX ’ ” U Alf>ha Theta ’ S '‘id 

January. The . cnapter was, we hear, very busy 
math tournament for S h° n u° rS a year ly Mu Alpha Theta 

West Orange hosted ..v, 18 . sc H°ols and middle school 5 ' 
tributed over 2000 t-e°! 75 sc hools this time, di s ',p 
various test divisin StS ’ 30(1 gave out 91 trophies 
Sa nse. Calculator An"!: Tests were given in Number 
Geometry, Advanced Ma!h C ^ i0ns ’ A1 8 ebr as I and U* 
School Math, along with „ hlgh scho °D, and Middle , 
Science. Sounds ?i k . h Hlgh Scho °l and Middle SchO 
w lie—chapter and sch^i enormous —and very worth- 

In Milwaukee, underbak ing! 

Heta chapters work tn^!u’ We hear * 12 Mu Alpha 
? i° n " This past March & ° n tbe: *- r °wn mini c ° p e f 
OP ?^ StUdents and adviao &t Mar9uet te University, °, s 
^together. Inched T PartiCipated ^ this year' 5 
, 1Vldual contest, studn all ~ day activities were 
a math bowl" won h °u ■ and a< Iult presentation 
Special recognition^ MUwaukea Rufus King. „ 

ti!ns° ther scho °ls which h°°’ haS been ea med by 
Riverd Ln their areas or - haV6 top P e d recent comp et * t 
Place Ge! 18 * 1 Sch °ol, F ! a " es - Congratulations & 
lationfi” ! lorida 's Al^a ; M f rs - on winning ** 

sill?*’ to °, to Senior Sp u W ! oom Petition. Congr^ 

J °e of Kle!n h HigS e s a f 

s!ho!iT 6 ^ sec °nd pface 1 b °gma § ter, th e a Editor 

School’ ! ird Place Kerr" 1 ^ VU ° f Rider High h 
gratu] Slmi larly, in ’ ^rry Go of Bellaire Hig b 

away with°! S 8 ° to Ma rion H? SaS ’ this column's 
Invita! flrst Place hon 8h Scho °l Marion ^ 

SchoS eha 3 ! Math C °nte!!° r L in the Hughes High 

---_ ehapter of Hu Alph ^ a P°nsored by Hughes Hi® 


eP 
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Mathematics=Com arad Pro 

“Gam© of ali Games’ Lauded in Verse 
At Missouri iViu Alpha Theta induction 


Mathem f cnin S s should be shared. Accordingly, 
^<~iu L 7mp Ca ^ Timbers is delighted to have re- 

Theta s r ° m ^ onn ^ e Coleman and Ron Rogers, Mu Alpha 
M0, the P f nS ° rS at Parkwa y North High, Creve Coeur, 
26-verse text °f "Mathematics—Con and Pro," a 

ber of m ^ Callahan, "an outstanding mem- 

Tim beco U ipha Th eta ... for the past two years." 
this eff^t ° Ur newes t Logmaster on the strength of 

Theta n^° r * and bext of his original Mu Alpha 

Poem follows. 

They both m w ° anarch y — one and the same 
Though 0ne ^ f a mess of the simplest of games. 

The chaos th** GS * s y s tem; the other one not, 
ey cause sure seems like a lot. 

While hunt 

Probability 0 ^ ' for e P si lon’s, delta's, and mu's 
This game o^ S ates that you're going to lose 
You fi nc j * Qames: this study of numbers; 

ur sei-f drifting off slowly to slumber. 

You battle 

You look at* 1 *"* 1 slee P as you try to awaken. 

You'll have y° ur pa Q e — your equation's mistaken! 
"What's < a +b) rework it all over again! 

quantity raised to the ten?" 

^° U Str C99l e . 

° ur Hair * . your forehead is covered with sweat. 

° ur mi nc j Qn end, but you're not finished yet 

ou * oak at th^ S wander i your nerves are all ten' 

^ e P r oblem — it doesn't make sense! 

You re i;,, 


ise. 


Find the vof, some awe, but mostly just fear. 

„_ u s ^e the n mes cones intersected with spheres. 

nd a re Q u^ Xt Problem— it just isn't fair: 

Y 0u r P en tagon drawn in a square." 

You r r ! fetJ up y :^ h b :-; your thinking is frantic. 

You r* 1 n 9er s th doin 9 Paci f i c-At 1 ant i c . 

Yo ^ don't care Shaki "9S you're filled with fatigue. 
Math'm abou t the Missouri Math League. 

It^ s haVe ir r S l° PPV — just look at the Sty ' 

And i^ U ? ne d th^ ion al number for pi? 

°k at th« nu mbers; the system's been debased. 
Look at nat ural logs— they're all e-based. 

His th UsV ^o d mak aS '" therG is a 
That c e ° refI '*s ^ ^ trouble wher 


Euler (or "yooler") for answers went fishin' 

And quickly became a geometrician. 

The Konigsberg problem, he did that one too 
And found M v+f-e=2." 

Kepler: he might be considered a jerk. 

He watched the night sky, and he called that his "work. 
Compared to the others he's not such a beast. 

In fact it is said that of squares, he's the least. 

Another great wizard of math was Descartes. 

He tried to turn Algebra into an art. 

His pictures were bad, but his papers had room 
To scribble a quick "Cogito ergo sum." 

Pascal was a man who was always quite sour. 

He tried to raise (a+b) all to one power. 

He also invented the Pascal Triangle. 

And thus helped to make mathematics more mangled. 

Mobius some might defend as quite grand 
t Twas he who invented the Mobius band. 

But those who defend this man seem to have missed it. 
This was a person whose mind was half-twisted. 

Is Mobius strange?--well, he's different, you bet! 

But mathematicians get far stranger yet. 

One of the strangest was called Felix Klien. 

Whose bottle would freak out the calmest of minds. 

It loops to itself and it bores its way through. 

As though it had no idea what it should do. 

No idea where it's going, and none where it's been 
Perhaps inside-out, and perhaps outside-in. 

Godel was not known for handwriting neatness. 

He scrawled out his Theorem of Grand Incompleteness. 
This was the worst that he ever could do— 

His theorem disproves everything that is true. 

Heisenberg, certainly, wins an award 

For having less sense than a bucket of lard. 

In science the role of precision is hurtin'. 

It doesn't look good, but its future's Uncertain. 

The ori-e goes to Einstein, who tried to bend space 
And wound up by putting his name in disgrace. 

Varying time as he gained further speed— 

!his kind of garbage we just do not need! 

Math * mat i cs, you see, is a whole lot of bunk, 

And I don’t see why we put up with the junk. 

Inno-hailed as a wonder, often called grand — 

Math’ matics—a system that ought to be banned. 


th. to mal. ;~ there is a man Math’ matics a system - 

That r- ° re m*c . tp ouble wherever he can. 

s Rvar e * a bother, there's also no doubt And ye t, there’s a certain appeal to the 

Look . may b * in but square roots are out! ^Vlike an addiction-you can t get enough. 

H. th. square i .h'matics, though sloppy, is like a diseases 

He cp.i kn e o,,.. Math matics, . . , _ 


Lool < af a - ----- - 

Makino^f'^y sK invp nted the zero: 

For ai! tha t thin dn>t be thought as a hero. 

hi s g *»as not something he aught. 
Fuclici-.^ Qr k, all he got was a naught. 

Whose d~ an °ther r 

Tbe ti m c S ^ny re ©k one of the greats 

And as ber s Qf _ emed to be shaped by the Fates. 

9e ° n 'etri c; any a P rot, lem he felled, 

Fer m*t 1 ^ r ‘, he's unparalleled 

Si t d 0l G* i 4w Ve _ 

H ® bur »t an al on e ’ go in his attic, 

haq d Ov, n ' an d do mathematics. 

^ d ^WD ySteries ' hiding aloof. 

but where was the proof? 

Gau s si Vq u’ h 

u aus » as Cur vatir d him aU over in lit’rature 
e stl Qu]rt ln Russian quadrature 

b e stun S and even inductance. 

Wewt Qn dled with greatest reluctance. 

T^ eer> U* Cr Ob’, 

c hat tork lbni tj a V . Can sa v. was the worst 

For al , W t and him, he made Calculus first. 

hi s a ed upon students unwilling. 

me he got only half billing- 


M^h'matics, though sloppy, is like a disease: 

U makes your head swim and it's likely to pie 

o ^ vou're bored out of your skull—I can tell 
t I must leave you a final farewell. 

AS you go through your courses, attack them with zeal, 
you? powers be even, your numbers all real. 

fun in sixes 

..um.t are you working on?" That's a question that 
What a j indulge in mathematics, as work or 

those privileged asked . .. In bas e six, find an in- 

as, say, sp °*A' it sqU are contains the six digits," 
teger whose 6- & recen tly in School Science and Mathe- 

posed by 4 / us fun at pre sstime. Such a number 
matics , was 8 1V1 g findf but elegantly showing its 
proved easy eno g ^ been the rea i challenge. H.D.A. 

uniqueness for ----- = 
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Unbounded Region, Finite Area 
Charm of ‘Foodie Doodle’ Curve 


By Isaac Ji Kuo 
Baton Rouge, LA 

Have you ever heard of a curve called "Foodie 
Doodle"? Well, I bet you haven't, because I am the 
person who made up the name. 

It all happened one Wednesday evening while my 
younger brother, Henry, and I were watching a TV show, 
"Fall Guy." I was also fooling (or rather "foodling," 
which is a word I made up for the name of the curve) 
with a T-square ruler on a table, and asked myself 
what kind of curve the joint point would make. The 
curve looks like the following: 




same area. This is very amazing because the shaded 
region is unbounded (!) and yet has finite area 
Well, I was not totally surprised to learn this'fact 
because I had already known for a long time that 


111 
2 + 4 + 8 + 


= i; 


that is, 


Then I thought in my mind that at one end (the table 
edge) the curve looked like a parabola and at the 
other end (at "infinity") it looked like a hyperbola. 
I got so excited that I went to ask my Daddy right 
away to see what the curve was called. Well, he was 
quite busy with his work then, and told me that he 
would give me the answer later on. 

The next morning, my Daddy showed me the equation 
of the curve, which he had derived. He told me that 
there was no special name for the curve, and said 
that I could give it a name, as I liked it. Actual¬ 
ly* be got excited about the curve, too. Well, I 
just thought for a second, and the name "Foodie 
Doodle" popped out from my head. My Daddy told me 
that it was a very cute name. That evening, he ex¬ 
plained to me how he obtained the equation of the 
curve, "Foodie Doodle." I understood it. Well, not 
quite. But, finally, I figured it out. The deriva¬ 
tion is as follows: 







told me tiiciu 

Calculus was. He just said that'hrwould^ -t 

to me someday. Oh well, I guess T. uU i i l. xplain xt 
wait. But. for the tiw be g j h 1 haVe to 
"Foodie Doodle"! 8 ’ have "W curve. 


COMPUTER ROOM] 



AOPQ-APQA (similar triangles) 


TX 


y 2 


r 

My Daddy told me something very interesting, 
namely, the area bounded by the "Foodie Doodle," the 
horizontal line y = a, and the y-axis is one-fourth 
of the area of a circle with radius a. Therefore, 
the shaded region and the dotted region have the 



Isaac Ji Kuo, our newest and youngest Logmaster, is a Grade V 
Baton Rouge. His 


I never used a logarithm i n rav , . , 
undertake to extract the square Z and could n ° 
misgivings. s e r °°t of f our withoU t 

—George Bernard Sh*' 1 '' 


pupil at Bu^: 


Daddy is Professor of Mathematics at Louisiana Stat .. nanan School i* 1 

--- --_— _te University. __Ed- 
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Victorian-Era Exam Problems Pteweal 


By Don Allen 

(For Presentation at our Oklahoma Convention) 

Creating, uncovering, solving, and sharing mathe¬ 
matical "problems" having just the right level of 
challenge and difficulty has to be among the most sat¬ 
isfying and personally rewarding of math-related indi¬ 
vidual and small-group activities. The "story prob¬ 
lem" (something of a lost art form!), has special ap¬ 
peal in this connection, capturing as it can the math- 
ematical essence of a more-or-less real-world situa¬ 
tion, then offering it for interpretation and "model 
solution." "Lost art" or not, the story problem, at 
its best, we've always considered a very special—and 
difficult—literary form. 

Nineteenth century Arithmetics and Algebras rou¬ 
tinely incorporated a treasure trove of early story 
problems, indeed frequently featured them in extended 
groupings of miscellaneous or "promiscuous" exercises 
which the harder story problems all but stole the 
s how. Many of the very best of these story problems 
derived from competitive examinations, persisting in 
school and college textbooks from author (or "corn- 
pi l er ") to author and from decade to decade. Such 
e *amination questions recall Elementary Algebra, even 
arithmetic, as college subjects. Fractions, rates, 
grd proportions! Linear relations, simultaneous 
equations, factorable quadratics! Such, in the main, 
waS the mathematics to be brought to bear on such 
. eS t questions. Elementary they were, but seldom 
easy l 

Twelve of our favorite Victorian-era story prob¬ 
lems follow, carefully chosen for their diversity, 
palleng e f and lasting human interest. These partic- 
u iar questions have been selected for presentation at 
Oklahoma Convention and subsequent sharing with chap- 
r s ... from thousands of such story problems we've 
collected and filed over the years, from textbooks 
° d other sources, North American and overseas. 

^ Answers, as provided in the early schoolbooks, 
v e been given at the conclusion of this presenta- 
ha on . Use them as you will! Required, of course, 
t full mathematical "solutions," building upon ac- 
a pted and appropriate arithmetic, algebraic, and 
C ometric insights and methodology and arriving in— 
^itably at these numerical results. No "trial and 
eV or ." No assuming "solutions in integers." Peek- 
el o at answers no doubt was resorted to by Victonan- 
in students—and schoolmasters—so perhaps shouldn't 
er wholly ruled out. Realize, however, that virtual- 
1)6 a il these story problems had their origin on com¬ 
petitive college examinations, time being limited and 
p "right answers" being around. 


There follow our twelve favorite such story prob 
lems. Comment on solution is invited and encouraged. 
Interesting and unusual insights certainly will be 
shared. So set aside the hand-held calculator, ball¬ 
point pen, and other latter-day contrivances (not 
really!), transport yourself to a more leisurely, 
perhaps more reflective, bygone era, and try—really 
try}_for a first-time-around "12 out of 12." 

1 . 

On the Road to London 

A and B travelled on the same road, and at the 
same rate, from Huntingdon to London. At the 50th 
mile stone from London A overtook a drove of geese, 
which were proceeding at the rate of three miles in 
two hours; and two hours afterwards he met a stage 
waggon which was proceeding at the rate of nine miles 
in four hours. B overtook the same drove of geese at 
the 45th mile stone, and met the same waggon exactly 
40 minutes before he came to the 31st mile stone. 

Where was B when A reached London? 

* * * 

II. 

The Hold is Cleared 



The hold of a vessel partly full of water (which 
is uniformly increased by a leak), is furnished with 
two pumps worked by A and B, of whom A takes three 
strokes to two of B's; but four of B's throw out as 
much water as five of A's. Now, B works for the time 
in which A alone would have emptied the hold; A then 
pumps out the remainder, and the hold is cleared in 
13 hours 20 minutes. Had they worked together, the 
hold would have been emptied in 3 hours 45 minutes, 
and A would have pumped out 100 gallons more them he 
did. Required the quantity of water in the hold at 
first, and the horary influx at the leak. 

* # * 

(Continued on page 3) 










0CT08ER1383 2 THE flFiTHEflflTiCFlL LOG r prqe WO 



""Mathematical 

ISSn 0025-5580 L©§ 


The Mathematical Log, with Mathematical Tall Timbers. a 
supplement for Chapters, is the official publication of 
the National High School and Junior College Mathematics 
Club, Mu Alpha Theta (M A Th). Mu Alpha Theta is spon¬ 
sored by the Mathematical Association of America and the 
National Council of Teachers of Mathematics . The Log is 
published four times each year, in February, April, Oct¬ 
ober, and December. Editorial deadline is two months 
prior to publication. Correspondence should be addressed 
to Mu Alpha Theta, 601 Elm Ave., Rm. U23, University of 
Oklahoma, Norman OK 73019. 


The Mathematical Log , contents copyright C 1983 by Mu 
Alpha Theta. Printed in the United States of America. 

MU ALPHA THETA 

President : Adele Hanson, Milwaukee Technical High 
School, 319 West Virginia, Milwaukee, WI 53204. 

Past President : Dr. Eugene P. Smith, Mathematics Education, 
College of Education, Wayne State University, Detroit 
MI 48202. 

Secretary-Treasurer : Dr. Harold V. Huneke, Department of 
Mathematics, 601 Elm Ave., Rm. Ii23, University of Okla¬ 
homa, Norman, OK 73019. 

Governors s Pamela J. Drummond, Walton High School, 1590 
Bill Murdock Rd., Marietta, GA 30062; Fred C. Hansen 
La Canada High School, hhS3 Oak Grove Dr., La Canada* 

CA 91011; Richard Rhoad, New Trier High School, 385 * 
Winnetka Ave., Winnetka, IL 60093; Sister M. Scholastica 
I.W.B.S., Blessed Sacrament Academy, 1135 Mission Rd * 
San Antonio, TX 78210. 1 

M. A.A. Representative : Katherine P. Layton, Department'of 
Mathematics, Beverly Hills High School, Beverly Hills 

CA 90212. ' 

N. C.T.M. Representative : Dolores Granito, State Univer¬ 
sity of New York, Binghamton, NY 13901. 

Coordinator and Editor, Mathematical Buds Ill s Harry D 
Ruderman, 262U Davidson Ave., Bronx, NY 101*68. 

Convention Chairperson, 1983 : Dr. David Drenium, Norman 
High School, Pickard and West Main, Norman, OK 73069. 

THE MATHEMATICAL LOG 

Editor-in-Chief t Dr. H. Don Allen, P.0. Box 810 

Nova Scotia B2N 5G5, Canada. ' Uro > 

Assistant Editors i Dr. Carol McGill, hkO$ Rue Des 
Fleurs, Orange, TX 77630; Deborah S. Patonai. St 
cent-St. Mary High School, 15 N. Maple St., Alcron, 0H~ 

Mathematics Ed it or. Dr. All R. Amir-MoSz, Department of 
Mathematics. Texas Tech University, P.o. Box lilio t v 
book, TI 79409. UJly > Lub - 

Editorially Logged 

The Convention—Back to School Issues of 
The Mathematical Log and Mathematical Tali -rL 
bers (our Chapter supplement.) are a specTaTrirT~ 
lenge and special pleasure for us— since al ~ 

be on the scene (.his year in Oklahoma) whe ^o" 
many of you receive and can respond to voni 
sues. We value the dialogue of Conv^nc^ ls ~ 
and would argue that it should and can be^ tlme ’ 
long and involve even more sponsors ^ 
Le t's hear from you soon ... your Dr ioHt members ' 
y our h opes for Mu A lpha Theta and for yonr^ 

--- ‘ " ==:===:=::= ^ = ^=^r^^ =:= ^__i 


disi 

with the editor 


ue 


The Texas M u Alpha Theta Variable . Texas State's 
highly readable newsletter-plus, provided us with one 
of our more pleasurable mental workouts of the past 
year, and its challenge problem—new to us—seems one 
well worth sharing. To quote the challenge directly-' 
Using six ones, how many numbers between 1 and 100 
can you write? You may use any order of operation, 
u you must use all six ones and no more than six." 
Giving ourselves a 24-hour time limit, we ruled out 
° rl j ls ^ as not elementary, and not really need- 
: r d T d addition > subtraction, multiplication, 
jackets, surds, decimals, and repeating 
the till: h° *! epresent < wi «i exactly six ones) each ° f 
through r , ed nurabers * th en to extend our listing 

h * 141 • w e delighted in such "elegant" (well, 
highly symmetrical) representations as 

h 37 = r~TT7 -d 

Should r Jou^o beiJ 1 St0pped (somehow) by 142. 

would, we're sure be Tll/T ^ ^ 

care of Blessed ^ g t0 hear from y° u - in 

San Antonio, TX 7821o? 6nt Academy * 1135 Mission Rd" 



* * * 
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ine third di 

t° a mathematical probi*' V find > "adds a dime 
i eral sense. Peaturi ^ 10 botb a figurative 
attractive little a to Pi^s cubical bo 

in qV favor ite element- questi °n appeared rec 

do-^^ l^Sience,and " problem " department 

is (Problem 3898 

ls b y one nr '. 3 °lved Februan,, mon, 


-iua4_bcience ana „ »«-ooiem" de 

(Problem 3898 

Pie y rv ne ° f Erica's V Y rUary 19 83). The P 

Mrmt arl6S W -'Tri e „ *° P "’elementary problem 
hox" challen f ^' 8 editors 3 "-^ 68 ?' ReproduC 

n "* wins SS “ rono," 8g * 

in C ?L f a CeS (A °^d°A* Ci B in V ertiC ^ 1 ^ n Sac^ 

mitted f g len ® th 1. Thp are connected with 
What ano? al1 ° ut ward unt • Vertica l faces are 
upon which S *- d ° the faces th Stopped the st 

re 8 t:,i h ' n “ k * -I® th. 5 u 

ln each ; the 0r icinai * welcomes st 

ap h lssue< ginal problems which it IS 

* * * 

(Continued 
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Pappus Theorem of Antiquity 
Yields instructive insights 


By Ali R. Amir-Moez 
Mathematics Editor 


Pappus (Ha TTTToa), the famous Greek geometer of the 
third century (possibly first century) who lived in 
Alexandria, wrote his Mathematics collections, from 
which the last six books out of eight come down to us 
[ 1 ] . Among his works one finds a formula for the vol¬ 
ume inside of certain surfaces of revolution. This 
wa s rediscovered or possibly reproved by Guldin. In 
this note we would like to experiment with Pappus' 
formula and verify it through other formulas, 
pa ppus' Theorem: 

Let A be the area of a plane region P enclosed in 
a closed curve, and 1 a straight line in the plane of 
the region which is on one side of P (Fig. 1). Suppose 



Figure 1 

^ is the centroid of P and d is the distance from M to 
Rotating the region about 1, we obtain a solid, 
volume V of this solid is A multiplied by the cir- 

Thus 


The 

c umf erence °f the circle that M traces about 1 
we g et 


( 1 ) 


V = A(2Tfd). 

Q n e way call (1) Pappus' formula. 

^wi inders: 

-^^Let ABCD be a rectangle of dimensions a and b (Fig 


2 ) • 


It is clear that M, the centroid of it, is the 



Figure 2 


oint of intersection of the diagonals. Now let us 
P ^ ta te the rectangle about 1 = DC. It is clear that 
e volume of the generated cylinder is 

V =fb a. 


th at 


Next we apply Pappus' formula. It is apparent 

b b 

the distance from M to 1 is that is, d - 


Applying (1) we obtain 

V = (ab) (2lf) (|) = 1fb 2 a. 

Now let us move 1 to a distance p parallel to DC 
(Fig. 3). Rotating ABCD about 1, we obtain a cylin- 



Flgure 3 

drical shell. Here again we apply (1), where A = ab, 
and d = ^ + p. So we get 

V = (ab) [2Tf(§ + P)J = Tab(b + 2p). (2) 

Indeed, one may obtain this volume by subtracting the 
volume of the cylinder of radius p from the volume of 
the large cylinder of radius p + b, i.e., 

V =nT(p + b) 2 a - *ir p 2 a. (3) 

One can easily carry out the algebra and show that 
(3) is the same as (2). 

Cones: 

Let ABC be a right triangle, where B is the vertex 
of the right angle (Fig. 4). We rotate ABC about 1 = 
BC. Let M be the centroid. 



Figure 4 

It is well known that M is the point of intersec¬ 
tion of the three medians. Let AK be the median of 
the side BC. Then 

AM = | AK, and MK = ^ AK. 

Indeed, a proof can be found in any book on element¬ 
ary geometry. Now suppose MH = d is the distance 
from M to 1, = BC. One observes that the triangles 
KMH and KAB are similar. Therefore 
MH MK l 
AB “ AK ~ 3 ' 

(Continued on page 6) 
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have cost only 54 pounds more than the expense of the 
sewer. Required the lengths of the streets and the 
sewer, and the distance of its mouth from the bridge 
B. 

* * * 

Bonus Question—for Sponsors 
The Income of a Schoolmaster 

The income of a schoolmaster arises partly from 
ten pupils residing, in his house; and partly from an 
endowment, which produces a certain number of quarters 
of wheat each year. When wheat sells for 60 shillings 
the expenditure of his family (249 pounds) is less 
than his savings by a number, which when divided by 
twice the number or his pupils expresses the prooor- 

firm l.rliinli fVin ntnn. _—4 _ 1 r 
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Pappus Theorem of Aniquoty 
Yields Instructive Insights 


By Ali R. Amir-Moez 
Mathematics Editor 

Pappus (IlaTTTToa), the famous Greek geometer of the 
third century (possibly first century) who lived in 
Alexandria, wrote his Mathematics collections, from 
W hich the last six books out of eight come down to us 
m i Among his works one finds a formula for the vol¬ 
ume'inside of certain surfaces of revolution. This 
^ s rediscovered or possibly reproved by Guldin. In 
this note we would like to experiment with Pappus 
formula and verify it through other formulas. 

n.nnus' Theorem; . . . 

y ^let A be the area of a plane region P enclosed m 

closed curve, and 1 a straight line in the plane of 
9- C .... __ rsf P fFi a. 1). SuDDOSe 



• s the centroid of P and a is tne 
A Rotating the region about 1, we obtain a solid. 

L ’ volume V of this solid is A multiplied by the cir- 
__ rirHP that M traces about 1. Thus 


„ volume v ui uuo .— * ” 

Inference of the circle that M traces about 1. Thus 

g6t V = A(2Tfd). (1) 

ma y call (1) Pappus' formula. 

'Yet ABCD be a rectangle of dimensions a and b (Fig 
It is clear that M, the centroid of it, is the 

t 


>n e 



nt of intersection of the diagonals. Now let us 
"te rectangle about 1 = DC. It is clear that 

volume of the generated cylinder is 

Ne xt we apply Pappus' formula. It is apparent 
. the distance from M to 1 is that is, d - 2 - 


Applying (l) we obtain 
V 


(ab) (2'tf) (|) = 1fb 2 a. 


Now let us move 1 to a distance p parallel to DC 
(Fig. 3). Rotating ABCD about 1, we obtain a cylin— 


e 



> 

_V'M 


-p # i 

r C 


B 


Figure 3 


drical shell. Here again we apply (l), where A = ab, 
b 

So we get 


and d = — + p. 


V - (ab) ^2^(— + p)J = lTab(b + 2p). (2) 

Indeed, one may obtain this volume by subtracting the 
volume of the cylinder of radius p from the volume of 
the large cylinder of radius p + b, i.e., 

V + b)^a -*fTp^a. (3) 

One can easily carry out the algebra and show that 
(3) is the same as (2). 

Cones: 

Let ABC be a right triangle, where B is the vertex 
of the right angle (Fig. 4). We rotate ABC about 1 = 
BC. Let M be the centroid. 



^4 


Figure 4 

It is well known that M is the point of intersec¬ 
tion of the three medians. Let AK be the median of 
the side BC. Then 

AM = | AK, and MK = - AK. 

° 3 

Indeed, a proof can be found in any book on element¬ 
ary geometry. Now suppose MH = d is the distance 
from M to 1, = BC. One observes that the triangles 
KMH and KAB are similar. Therefore 
MH MK \ 

AB - AK “ 3 * 


(Continued on page 6) 
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Pappus Theorem 

FROM PAGE FIVE 


This implies that 


= MH = | (AB) = §• 


Rotating the triangle ABC about BC, we obtain a cone. 
Now we shall apply (1). Note that A - 2 » and d 3 # 
So the volume will be 2 

One may experiment with other flat objects; for ex¬ 
ample, rotating a triangle about one of its sides. 

Tori: . ^ .. .. 

A torus provides a good illustration of the appli¬ 
cation of Pappus' formula. Let 1 be a line in the 
plane of a circle of center M and radius a (Fig. 5). 

Let d be the distance from M to 1 such that d ^ a. 



Figure 5 

Then, applying (1), the volume of the torus obtained by 
rotating the circle about 1 will be 

V = (ffa 2 )( 2 ffd) = 2-jf 2 a 2 d. 

One may, as a further example, rotate an ellipse 
about a line. This gives the opportunity to see that 
<tfab is the area of an ellipse whose half major and 
half minor axes are respectively a and b. 

Obt aining Centroids: , , _ 

-Sometimes it will be useful to employ Pappus form¬ 
ula to obtain the centroid. We shall give an example. 
Consider a half circle of radius a with diameter AB 
(Fig. 6 ). Let M be the centroid and d the distance 


0 £ 



, m to AR If we rotate the half circle about AB, 

from M to AB. a The volume can be 

we obtain a sphere o us g Qf the cen troid, or by 

written in two way , volume of a 6 phere of 

reference to the formula for the voiu 

or by (1) • Thus 

radius a; i.e., 3 ^ ^2 

v = |lfa 3 = (2lfd) { 2 ~ ) - (4) 


H 4a 

31 r 

This means that the centroid M of this semicircle is A 
on the perpendicular bisector of AB, where the dist- ^ 
4a 

ance from M to AB is 3 =,. 

Reference 

HI David Eugene Smith, History of Mathematics . 1925. 
Vol. I. Reprinted by Dover Publications, Inc. 
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exclaims Stephen. Yes 
so like Stephen's "smi 


"restoration challenge" (April 
interesting exercise in logi c 
(by our pencil and scrap paper 
approach) , or else a good work¬ 
out for programmer and comput¬ 
er. Stephen Malinak, Grade X- 
student at St. Vincent-St. 
Mary's High School, opted for 
the latter approach ... using 
his computer to multiply 1000 
number pairs to come up with 
the unique result. "Computers 
are wonderful, aren't they!" 
i in their place ... and we al~ 
ling face" typewriter key. 


"Crossword Challenges"? Nothing seems to bring 
out the competitiveness, resourceful ^ a rt 
right ingenuity of Loggers to quite the°extent of 
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"staircasing" and overSl n We k "°«. The 
favor,-- but (i) ^e strong poin ts 
symmetrical, (H) the , . ners have been mor< 
for improvement, (ill) ank ?0th row may lei 

134/73 . of fairly 

^— > P J1 nt terms. 


r ™ j ui oi H Pr , Q l 

master Brian (congratul at ~ po1 nt ter "is. £ 
«h*n,„8. ; can A, " , 1 ""?' 1 ' with the 

b * tl " 

* * 


So it’ 


score 


3am Loyd, American 

en joyed meeting i a s m aster dm,..,, . 


PA Tb „ ng Logmaster n=~- ^ llst * woul 

PU2Zle December Sjf ^ memb ^ took^ 0 ^" 
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KEY WEST CHAPTER READY TO SHARE 
UNIQUE RECIPE COMPILATION 

Mu Alpha Theta chapters, by and large, frequent¬ 
ly show two perhaps unexpected strengths: their 
school spirit actively involves them in the greatest 
diversity of projects and worthwhile events, and 
they're good fund-raisers for what they perceive as 
a worthy cause. 

From Key West High School, Key West, FL, comes a 
report that effectively underlines both points. 

Recipes from Key /Jest and Other Places is ^ Mu 
Alpha Theta student project, with a professional 
cookbook publisher as printer. According to Mr r> • 
Avant, chapter sponsor, the cookbook is " onR if'tv 113 
best I've seen.” 

"The material is top quality, and the recipes 
widespread and varied," Mr. Avant notes. ^ are 

Funds raised from the project help send the cl 
to mathematics competitions . In addition the~ 1 k 
sponsors scholarships and awards totalling 0 ver° Ub 
thousand dollars. 


Recipes from Key West may be obtained for $5 or 
(postage included) from Mu Alpha Theta, Kev Wp*+ u- 
School, 2100 Flagler Ave., Key West, FL 3301*0 Hlgh 
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Can. you Do B<ztz<z/i? 

123 MOVES BEST REPORTED SOLUTION 
TO LOG'S SLIDING-BLOCK CHALLENGE 


The delightful ten-piece "sliding block puzzle” 
featured in the Spring 1981 Log can be solved—no one 
has had serious doubt about that. The challenge to 
this readily-constructed "U-Make-It" has been to find 
not only a solution but an optimal solution. In how 
few "moves" can the deceptively tricky puzzle be 
solved? 


One hundred twenty-three moves, suggests Hath- 
Jeunes ; the French-language, Belgian student mathe¬ 
matics journal which originally carried the inter¬ 
esting "sliding block" challenge. This "best solu¬ 
tion" is credited by Math-Jeur.es to Mine Claudine 
Festraets. The solution, in full, is reproduced be¬ 
low . Log readers are invited to submit solutions 
that solve the puzzle in less than 123 moves. 

Recall that the ten "blocks" comprised four unit 
squares, five 2x1 rectangles, and one 2x2 square, 
all within a Lx$ unit frame. Taking one unit to be 
2 cm is a good scale. Fig. 1, below, shows the ini¬ 
tial arrangement of blocks • The shaded area is emp¬ 
ty. The object of the game is as follows : by slid¬ 
ing the pieces into empty spaces, one move at a 
time, to bring the large (2x2) square to the lower, 
center position, as depicted in Fig. 2. 



f n °tation for recording moves labels 

-tTs P ^ 8 ? es 1 through j (Fig. 3): if the move 
• -i i rj the left, one writes ; if, then, 

? Ar u T war ds , dt ; more compactly, these two nv 

;;“tS *+t. «•». «11» 

1 5 a na so on. 



,re recapitulaT^ ^ ie ^tb-deunea "beat 30] 

^ated in that~ournal as follows : 


1 d * 2 3 » 

*° b * 11 " 12 d - 

h ~ 20 *♦ 21 b* 

/0 29 d* ,q h< 


4 h-*~* 
13 b+4 
22 b + 

3] q+ 


5 c + 

j- 
23 q-v 
32 d+ + 


6 C- 

15 ot‘ 
24 c* 
33 b* 


7 o + + 
16 e + + 
25 c + 
3ft g + 


8 a + + 
17 c- 
26 hf 
35 d- 


9 j- 
10 e + 

2 7 i~ 
36 1 - 


37 

h- 

38 

C+ + 

39 

c- 

40 

c + 

ftl 

c + 

42 

i - 

43 

d- 

46 

h + 

47 

d + 

48 

d- 

49 

i— 

50 

e + 

51 

h- 

52 

b- 

55 

d + 

56 

b + 

57 

b- 

50 

g- 

59 

f+ + 

60 

j- 

61 

c- 

64 

b + 

65 

d + 

66 

L* + 

67 

i — 

68 

g* 

69 

f + 

70 


73 

h + 

7ft 

b + 

75 

b- 

76 

j- 

77 

f+ + 

78 

g- 

79 

d- 

82 

0 + 

83 

a- 

8ft 

c- 

85 

c + 

86 

h— 

87 

b + 

80 

b- 

91 

C + + 

92 

a- 

93 

b + 

9ft 

h- 

95 

r + 

96 

g* 

97 

d- 


100 

C + + 

101 

h- 

102 

b- 

103 

0- 

104 

r- 

105 

g+ + 

108 

b- 

109 

o + 

110 

i + 

111 

c — 

112 

d — 

113 

J + 

116 

h— 

117 

e + 

118 

b + 

119 

a + 

120 

i + 

121 

d + 


44 g + ft5 fa- 
53 g + 5ft i- 
62 c+ 63 h + 

71 c—— 72 a-**’ 
00 d + 81 J + 

89 C + + 90 j- 

90 c + 99 j-* 

106 j-* 1° 7 a + 

114 f + ll 5 ^ 
122 d- 1 2) 


As a useful check on step-by-s tep progress, d 
prams below, from Math-Jeunes, show the puzz e, ^ 
start; after 19, 16, 73, 91,"and 113 moves; and 


f Vi n fi 



ONE MAN'S EXPERIENCE XP 

Txu H LXPR LHF FHSR UX YF HMXYU UCB JBHTb ^ g( .. 
YUSWSUQ XI JHUCBJHUSAF: LB LBPB FSJEWQ wjpupYAU" 

EWHST CXL HT BKYSWHUBPHW UPSHTNWB AXYWR MB M R)< pY jF 
BR MQ UCB STUBPFBAUSXT XI ULX ASPAWBF/ y™^ sTN F, 

ST H, M, HTR G STFUBHR XI ST EBTAB HTRHTR m 
WBHZSTN JB FX SNTXPHTU UCHU S AXTAWYRBR UC ^ pB - 
JYFU JBHT BNNF HTR ACBBFB HTR G TXUCSTN, L ^ysW 

FYWU UCHU S PBOBAUBR HWNBMPH HF TXTFBTFB ••• JHlfP' 
... AXTZSTABR ... UCHU STFUBHR XI MBSTN UHYNCU^p. 
JHUSAF S CHR MBBT JHRB H IXXW XI. 

d to t0 "~ 

A certain affinity for numbers and words ten n a 

aether, we find —so when browsing lets us c a cr yp to gram 
3ood mathematical quote, we Like to offer 11 * n /T p ? in 
brm. How about this one (above)? Who is • • ^ jdenti- 

: act , how many people can you think of who ^ ^ . « • • 

hable by mere initials?—J . F. K . , L . B. J • » * j ea p S out- 

From the above cryptogram one problem a er ^ a ps to 
too many different "one-letter words”! ->°» ^-wHUBPHW 
help a little, we observe that HWNBMPH an<1 Bly hT^ 

UPSHTNWB are good mathematical terms, whi e 
ACBBFB decidedly is not. cha tleng e 

An added mathematical attraction in tn _ 

is that the c hosen cipher does not assign et ^ to a ( 
as no doubt for "security" it should, but ^ ut _-ala 5, 

"simple" mathematical rule. Look for the ru^ ^ s ituati° n ' 
—hindsight can be surer than foresight in $ Uc 

* * * .challenge" 

For Log readers who enjoy a cryptogram L hr jef 
— Q u f ^| j.^wing 1-7 f 

our mail suggests there are many—the u j "}aw o* 

quotation shows the extent to which a stati^tK 
averages" can make itself felt in even a stior 
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diaLOGue, from page 3 


sage. Of the 20 characters that turn up in the 105 letters 
of the quotation and name, 6(1, C, A, G, H, E) account 
for over 60%. We’ve entitled this cryptogram 

INTUITIVELY TRUE 

ABCDACAEB (FGHI, JIFGHI/ EK FGCLIFGCAMGH) LGN 
01 IB PKIGCHQ ERIKKGCISi ABCDACAEB AN CLI KEEC EJ 
GHH NDTIKCACAEB. —IKAM CIFTHI 0IHH. 


Many sponsors share our view that wrestling with 
a good problem can be one of the better ways of pro¬ 
moting mathematical growth. At Mu Alpha Theta level, 
such problems might read like these: 

Show that from any five integers, not necessarily 
distinct, one can always choose three of these inte¬ 
gers whose sum is divisible by 3. 

A hexagon inscribed in a circle has three consec¬ 
utive sides of length a and three consecutive sides 
°T length b. Determine the radius of the circle. 

Four distinct lines Lj , L2 , L3, are given in 
the plane : L-j and L2 are respectively parallel to 
^d Find the locus of a point moving so that the 

the sum of its perpendicular distances from the four 
lines is constant. 

Such "good problems" can be hard to come by, ov- 
er y sponsor knows . Recent browsing let us chance 
upon many hundred, however, and we r re pleased to be 
able to share our source. 1001 Problems in High 
School Mathematics is being produced by the Canadian 
Mathematical Society in a preliminary version, with 
Tour booklets (liOO problems in all, 35>0 solutions) 
currently available*. Booklets are available from^ 
the Society, 577 King Edward Ave., Ottawa, Ontario, 
Canada KIN 6N5, at Cdn$2.50 each, postpaid. Prepay¬ 
ment is required. 

Compilers of the collection (from which the three 
above questions are selected) are E. Barbeau, M. 
Klamkin, and W. Moser. 


,r We 3hare your belief that more S^od soud-nts ^ 
should be encouraged to work mathemat ca ‘ 

So say Bob Prielipp and N.J. Kuenzi, ru. 
oT Wisconsin—Oshkosh, co-editors of v ®ry P 
the most successful "problem department o 
interested student could turn for a challenge. 

The department runs in School Science --- 

Unties. and the editors were writing o ^ 

permission to quote Alan Wayne«s "Problem 3b60, 
with which we’d been having particular fun. 

ff Wliat is the smallest integer which ^ ^ 

when a five-digit positive integer (m - 
system of notation) is divided by the sum o 
digits ?" 

School Science and Mat hematics LfLtudent 

libra rian) long has enco UFI^d^m^sion of student 
solutions to the problems that it poses. 


"Yes, I do my shopping at Fooie, even ^though 

^ eight miles from me as the crow fli , 

Beryl. "Just a matter of access." r.f+pn 

3am nodded. "That's why we see you s ^ 

But aren't Alton and Bray both nearer to ^ ' 

askeri nr ,_ nre eaual 013 


"Sure, but that's what I mean," Bervl ^ nlipH 
"I'm only three miles from Brar aAd ^7 
Alton, out there’s no oirect road to ei 


1 


iher." 


how far apart were the three villages? 

Titled ".Jo Direct Road," that "te 2 '-"'" i. nno of 
exactly 100 "more difficult" puzzlers Z-'* f. 0ne f 
lific problemmaker J.A.F. 

Mathematical Teasers, recency reSas'S 
Publications , Inc. (l60 Vari^k St" hL ? ov f£ 
1001L), at $2.75. ’ New Ior -^ 

The work includes solutions to a n 
selection of alphametics, and notes 1 Lr ob - e,n f> 3 
equations and congruence arithmetic " ophantine ^ 

Perhaps representative of the ko alphametics: 

crabby 

CRABBY 
TABBY 
+ may 


SCRATCH 


A worthy addition to school nh-r,. 
sonal library—and, at the Dover orTL“ er ’ ° r per “ 

^ ice j an uncommon; • 


value! 


'=i 


B 


R=? 


Given, two circles, the 

ius, r - 1), area = A. ? he 3e ‘ ^. a ^ lnit circle (rad- 
has its center on the first cirri Clrcle (see above)' 
That part of the second circular' 3 ’ ^ ra,;ii us = R. I 
outside the first circle has are n f S n° n which lies 
For A = B, determine R. ^ 

The Past Masters Club," a Ter . 
problem solvers, has posed this a Li 0 ~ hased ^°up ° { 
questions-which defy si mple 31I ^lar "simple* 1 

Should you do better, or 

Masters may be contacted at' Bov (!) ’ tf ie Past 

Toronto, Ontario M5W 1X3. “ ' L ' 7 > Station "A," 


TUTORING PROGRAM PARTICUI ARG 
OFFERED BY CHAPTER 




Many Mu Alpha Theta chant« 

- 

ice can take. * lt t} & g ZM\ 

The Mu Alpha Theta chant. SU I 

(BUO Vernon Ave., Gleno. iVT atj Hie Vin 
active tutoring progra^ a " t ff 2 > rep,,^ 
chapters are invited to write for I ‘ "intercstef 

- - par Liculars« 1 
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RUBIK'S CUBE VARIANTS 
POSE NEW CHALLENGES 



its relatively large (7x7) "random" arrays. In 
puzzles of this novel type, letters spell hidden 
words "up, down, diagonally and around corners" (as 
Linda Doherty puts it), consecutive letters "touch¬ 
ing" (at a side or corner) and the same letter in a 
puzzle not being visited more than once in spelling 
out a particular word. 

"Words," to be counted (let's agree), must be 3 
or more letters in length. 

Let’s begin our mathematical foray into scram¬ 
bled searches with the 15 -letter grid that seems 
standard, 3 across and 5 down. We present such a 
grid constructed entirely of mathematical "short 
forms." 


1 . SIN 
LOG 
TAN 
COS 
MIN 


Fal. 


■ PCWER! As if Rubik’s Cube weren’t enough 'see 
LopOV a host of improbable variants now offer 
if related, challenges. Here Jeanie MacEachern 
: r* Hood, Cape Breton, considers three from the 
r* • - wir.g collection: Left *ight, a Ik- 

i,{ % irregular nolyhedron (2 square laces, 3x1 
r , gg ^ '^l^s trapezoids a cuboctahedr on, 

a ‘ruuoatei he*raheiron! Cube enthusiasts may 
-» ^^t Alpha Theta member Tom Bress , 111 7 
: : Ton, Wh \ nought 

Cute fascination with him tc UCLA, may have set 
: Al] ha T\ ■ ' : i * ;: ® ; ® n 

it ion in i ds. Wri* es -- "That s my 

i. usual"* v : * takes me riiT. ite and a half. 

»r ube variants include a distinctive barrel. 

for beginners), and key-ring 

-• miniature lubes and Barrels . 


MATH-WORD 'CHALLENGES . from page 


1 


So much for the traditional word search, famili¬ 
ar, but still fun. Now for the "spinoffs, sou¬ 
thing different, and in themselves worthy grist f 
the Mu Alpha Theta chapter mill. 

Think about it I "Horizontally, v ® rt ^fT Ly ’ 
„->nally, forwards and backwards" are traditional 
Search" rules, but "words" might go in °r 

change direction at will! And letter grids might be 
triangular, hexagonal, or even three-dimensional! 

not this issue. We'll limit ourselves to rela¬ 
tively small, rectangular (including square) arrays. 
It construct them of mathematical words, and allow 
hidden words (not necessarily mathematical) to turn 
.-,rners"! We'll set up point systems for scoring, 
'\.j leave a diversity of specific challenges for 
chapters and individuals who'd like to try their 

! ‘ ar ‘ 'in allowing "corner turning," The_ Log is adapt- 
, np „hat puzzle author Linda Doherty has called the 
Scrambled word find" f Tempo Scrambled Word F^nd 
, 7 lea #2 —our daughter's favorite!; New fork. 
^fet&Dunlap, Inc., 197 U). Author Doherty uses 
' i , c grid of apparently random letters (rich in 
9 jp 13 i and Log readers will begin with this size 
V r array. ' Interestingly, the popular Games magazine 
L featured such "entwined" (its term) word search- 
H f in two contests, "Chimp-Off-The-Old-Block Con- 
e9 „ t ., Marah/April 1973) and "Son of Chimp" (oeptem- 
/ ^er 19 7 "), the Games allusion being to a 

l 3 rsis' ent chimpanzee at a typewriter coming up with 


Sine, logarithm, tangent, and cosine are, of 
course, well-known elementary functions; min, less 
common in school mathematics, gives the minimum 
value in a set—thus, min(3, 2, 7) *=■ 2. 

Seek "hidden words" in this elementary array. 

Do not, in such searches, let’s agree, count the 
words used in construction, in this instance the 5 
short forms. Do not count extensions (plurals, 
etc.) of the construction words, or words wholly 
contained within one construction word. In gener¬ 
al, however, do (in scrambled searches) count and 
score separately plurals, words within words, verb 
forms, etc. Rules are arbitrary, and the game 
should be more fun this way! 

Let’s rule cut, however, capitalized words. 

No Goa (the former Portugese colony) Taos (the New 
Mexico town), Lois, or Simon from the above grid! 

Apart from the above rules and restrictions, 
have a good dictionary as your judge, and just 
about anything goes! You may "disentangle" 70, 80, 
even 90 or more words—including 8- and 9-letter 
mathematical terms. At 1 point per letter (let’s 
agree), totals in excess of 1*00 points should be 
attainable. Have fun! 

Apart from the above rules and restrictions, 
have a good dictionary as your judge, and just 
about anything goes l You may "disentangle” 70 80 

even 90 or more words—including 8- and 9-letter > 
mathematical terms. At 1 point per letter (let’s 
agree), totals in excess of U00 points should be 
attainable. Have fun! 

Now, take our "scrambled words" activity one 
giant step further. Here is a sample of what can be 
done, a 3 x 5 grid constructed entirely of 3-letter 
mathematical words , 


2. SET 
ONE 
SUM 
ARE 
ROD 

"Are,” for the record, is the root word for 
hectare, the international unit of land measure 
(100 ha - 1km 2 ). 

Again, seek "entwined” words—including, this 
time, a 6-letter "academic" word, a 5-letter "crimi¬ 
nal” term, and L-letter mathematical and physical 
science terms I Count words, as before. At 1 point 
per letter, total your score. 

Now the real challenge! Choose your own 
letter mathematical words and/or short forms. So 
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Old Logs., it would seem, never die. The chal¬ 
lenges that they offer persist to confront a new year 
of members. "Backlog” looks to such "old" challenges, 
and to worthwhile results being received from inter¬ 
ested readers. 

Our Fall Log presented impressive results by 
Mike Purcell and Terry Bridgman in our mathematical 
names "'Crosswords' Challenge"—but with the observa¬ 
tion that "we're not sure we've heard the last word." 
What may well be "the last word" on the subject comes 
from Mark Stapel, Knoxville, TN. Mike claims a 300 
total, with the following as his winning solution. 

Note the symmetry. 



Mike's "300" was widely circulated at our UCLA 
gettogether, and no one has equalled it. The popu¬ 
larity of this mathematics-related "Crosswords" has 
led us to produce a new version for next, issue. 

"Representations"? Responding to the "Boxcar" 
challenge (Winter Log ), Jim Foerster, Spring, TX, sub¬ 
mitted representations of 1 through 112, using fin 
each instance) a 3, a 6, a 9, and a ? Tin any order). 
He acknowledged help from Tim Grose and Truman Joe, 
and encouragement from sponsor Mrs. Sheri Esmond. 

As Jim now knows, 113 -, an be written using a 3, 



How much higher car. representations 1-.* extended? 
Puzzlist J.A.H. Hunter, in correspondence, suggests 
that the true "limit" is In 1 . 

"F :ur jolly men sat down to play . . .," in our 
telephone dial "correspondence" 'Fall Log ) t and Tom 
Bress, Riverdale fhapter, Fort Myers, FL, was first 
with a full solution. Tim caught the substitution of 
KW for QU in "quite," necessary since there is no v 
r. the North American phone dial. "Might have given 
us a little warning!" Tom exclaims. 

Janine Ganw , Kingsfcurg High dch 1, Kihgsburg, 
CA, and Tim Grose, Klein High School, Spring, TX, 
h- ad l* i t: the growing list f solvers of the Lewis 


arr 11 ”pigp c ’" :ryptogram. 

"If you went t. bed at t:00 at night and set the 
at 9s in the 

hours if sleep >•< u*. i yc x ge* 

ij.e, asser* o Jennifer Uson, Western Springs, *! 

. jj j.-.c;I. f • • ? imp iete "A Wit-Twist i ng A pith- 

r^t’. *al Arptitnie Test" which Dr. Betty Lic.htenberg 


THAT'S LOGIC! 


OJ 

FI 


ABCDEF6HGIJ, GK GD 
: FCP GK GD HJEJ IB. 
GD GIC'D, GD FGC'D. 


HFI IB. GD LGMND 
GD HBQRP OJ; OQD 
DNFD'I RBMGA. 
--DHJJPRJPJJ . 




f v lA I H-WORD ' CHALLENGES/ from page 5 


Pe ? Ute P em as t0 obtain the highest 

w 00 and the high63t P° saible 

The Log would be interested in learning „nd In 
sharing—your choice of words for vnf C S 7 ^ “ 
your highest total and point score 3 x ^ and 

Why % fa" l°5 xlf To°eLl it5 t 3 X 5 grid? 
"entanglements" that you fird'Tl r ’ lis L o 

array of familiar .mathemaSci wo"5 °S°f ’ ^1* 3 
per letter, add up your score. ' At 1 poil nt 


THETA 

FOCUS 

PRIME 


^ol-'Q-l, somehow *1 

you discover other F-letter m +L ^Pressive. Can 
will yield even higher wo>T L hematical words that 
Let's hear from you. ' u C0Un t 3 or point scores? 

in the great diversity of^ma^ 31 ^ 111,163 that e3dst 
words? Consider T^etter ***** 

In a u x array. This quarte- „ angedj as below, 
crime and a 7-letter earth sci^tem. * 6 ~ l9tter 

A. base 
four 
mile 

SURD 


An impressive total n, +. 

and right ordering of l/math W f b tbe right choice 
even higher totaS, betterlords, 

wa know I Dt » °an be reached. Let 


One further extension to 

part to Games^ efforts of'the t mathemat -ical counter- 
Select 7 7-letter matheSt^ohlmps. 
ThfLpP' 3 a PParentl y random *2 substitute 


our Initial effort , y rando "> 7x7 
over 200 "entaigled" wordf lng iby 0Ur count) 


over 200 "entangled" words 

” 1 N U E N D 


Here 1 


°ount) well 


2 t C T A G o M 

numeral 
A L G E R r a 

o E u M E N t 

^ M V E R s E 
E L L j p « 
lour Games-iiR e ^ hol . 

Zina 

your total score . ’ polnt a letter b ° V ' 

^} The Lop *3 m 
ChoosiT your own a*^ 16 ch *Ueng e • 

s:.--« *•’££: xr£V pzzf 

We expect we'll be h 8 ® 3t poS3lble 

. 1 — 

rad lssuea, h<d .A 


the go longest 
e 7 x 7 
Let's he® 1 " 





















































































































MXJ ALFHA THETA AT UCLA ; National Conventions of Mu Alpha Theta are a high point of 
the school year for many chapters,, faculty sponsors, and individual members. Hosted 
by La Canada High School and Crescenta Valley High School, the 11th National Conven¬ 
tion (p-1? Atirrust 1^ Q 1) at TT n*versity of California, Los Angeles, was n n exception, 
as these 22h (count ! em!) members and friends of Mu Alpha Theta can attest. 


Geometric Methods Provide Insights 
Into Classical "Golden Section" 


by Ali R. Amir-Moez 
Te xas Tech Univers i ty 

Studying the shapes of large rooms such as tem¬ 
ples, etc., one observes that the ratio of the length 
the width .if most of these places is almost the 
g 0 lden ratio. It isn’t certain whether this fact has 
j.^en intentional or by chance this has become pleas¬ 
ing to the e 7 e • Research in archeology and related 
gubjecta suggests that the golden ratio has intention¬ 
ally been used. For example, the ratio of lower edge 
t the altitude of pyramids is approximately the gold¬ 
en ratio. 

Whatever we present here pertain to the mathemat- 
. ~ a l aspects of the golden section. 

1 . The Gulden lection ; Let AP be a line segment 
. j C a point or AP such that 
AE c AC 
AC * CE ‘ 

/ » _r 

Fig. 1 

r: we say C divides AP into golden section (Fig. 1 . 

■ s* ruction jf C has many solutions. We approach ’one 


problem through the geometric solution of a second- 
degree equation. 

I . The Power of a Point with Respect, to a Circle : 
Let (C) be a circle of center C and P a point in the 
plane of the circle (Fig. 2). Let a line through F 
intersect C) at A and B. Then fPA)(PB) is independ¬ 
ent of the position of the line. (Here PA and PB are 
directed segments .) The constant value of (FA)(PB) is 
called the power of P with respect to (C) . The dia¬ 
gram contains two parts; for one P is outside and for 
the other P i3 inside the circle (Fig. 2). 



The reader may observe "'.hat we have to establish 
that the foregoing iefi ni f i on is indeed well-defined, 
i.e., t; show that PA) PE'i is constant. 
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The official publication of the National High School 
and Junior College Mathematics Club, Mu Alpha 
Theta, which is sponsored by the Mathematical 
Association of America and the National Council of 
Teachers of Mathematics. Address correspondence 
to: Mu Alpha Theta, 601 Kim Avenue, Room 423, 
The University of Oklahoma, Norman OK 73019. 


': Mather_ leal Log, iqi e: b: c pyri • it i by Mu Al¬ 
pha Theta. ■ • d in th< - ' .. 


Pr e$ 1 ; ' " • Smith, Mat rr% • ■ Cdueati n. 

■ Education, Wi •• Stat University, ; t 

:-r Ul '2 . 

in?; t-Dr^siderD : Katherine- ?. Layton, Department of 
Vathenatles, Fev^rly Kills High Dchr *•!. : ‘-verIy Hi“ Is 
CA -^12. 

r- ’any-lr^asur-'r : Dr. :ar K i V. Hun eke, ITepartmer t 

• • i . ' • ti r La- Car. a da •• d ■ . } 

■ ak -r ,. a at la , : is t er M. 

astica, .V *. D.. PI-:.* : ■ i 5atrar r, r.t .\end’-my, *iv 

., 3 a Ai • - , r / !e • 

, • * • . V' 



r 


", Ft- . 


Mi ^ n a: . - - ; r i; . ■ 4 - r, Hatnr-.at i _ ■ i - . ; ; : 

i i*rmar . • . lav. • * Av ■., Pi roc, ! 

j t r, D - - V ••• ' • . . Alii. 

maties : i*at : •, Tlo^a leo* :a Teat. ►rs iil, 

• . Va .Scot! a ?.?U • . . ’ ■ . 



‘LOGMASTERS’ NAMED 


E r .e MaL^^nat' i D«: g named its fire* r r 
,,r optwc,:* '■ rs , ” e" d* v.* ’ antr »bytors to Mu A’-ha 

'■» n i or s t.u dent '’lent <=»> ■ 

■; at " ~ - --3--^ Hstinct.iv>. patch r;itui-ed 

laitia . nr^ri ar : 

•• *••••-. River dale Chapter, :■ r t 


»nu. aia.5: 

- 


i tor*'i 4 i i 5., 

‘•r^s * i ons . 



2 n t >r. ?i 


p: jc -.1* 

S/vr r ( , >h 

, whose A.:itf a reF 

.3 r* 3u.lt ■ i 

1 -j 'me o 

its tar. din?! i< 



a • ’ tr and aH 1 



^•z as been a 


Upha The 

f a ani The v aM • 

.1 • ‘s dij* 

T Fra: ; • are 

DpTna-st^r 1 ' 

pate v . 



• ; . T en. erg, 

farmer Edit »r. 


H. t'>W 

n 1 * ir rly a ' t : 


uchers t 


i hter.ber p 


her gr^a*' it » 








Ed:tor i al 

St. Louis Calls 


i 


: '... '■ ae too 

■ ' ■ ■ : -t! in* 

' ■■ . ■ n Korfda 

c u ? 

aJ-.ahashi j 

. . ' gh School 

■ . . - for - 


rfu Agenda for J 

• . be 

' 


'J5t o~i 2. 

ala means ' 


• «,;vr; f . .- * - ^ - .-tic, w 

ih more*i 


' thonj 
■ a ...on.- 

artn J 

. WentzviHi 

U V y t ur awn 4 h : . , - * -o-vi s ' 

to ma>>- *-i .. i , r , ‘‘ a • tnu -omc- u:: wi^t 1 

• . ' uis—for Hu ■ 

+ c-h 

' ' MU *^ H.Dj 


. _ * - 1 • l • , • < o ,r ^, • 

Alpha Th-1- Ij • 



glimpsing the infinite 

HWGFR b VK K HuJx X ' xd^ VSX TSXWR MLKJ 
R K wc NjtIj^J d ° WPX SXRRXY- TSXWR- 
WJ zvxw Y v X x W y V ts S x X w W r R vk X z D k X k S j XR rjJ VMYJ 

?^< xwvxy r v n* 

Ni>s ' WJC RK KJ. 
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• i : • ..... ..f a 5 




. , 1 ' th* ' 'M ' !i : 

' H’ r ] . 

!'-ak :'a;' 

W 

W’.M 



•lU’ T’i 

-! Ut J 

* what, t f 

■it m .. w&jM 






















































THE MATHEMATICAL LOG / PAGE 3 


FEBRUARY 1982 


New “Crosswords ChaSlen 
Fseuses on Geometry 


The vocabulary of 
verse. What better 3 
..allenge the zealous 

-~ a - L °g mathemati 
Ienge u ! 


school Geometry 13 rich 
ource, then, of t-vmiinol: 
"word packer” in another 


and di- 
'gy tc 

1 .lathe- 



A "Crossword, Challen?-" calling for the packing 
of mathematicians 1 names ir. a 20x20 grid . Tne 
Winter 196*1)—remember it?—proved to be among ^ 
more successful of competitive activities feature 
The : r. recent years, ’lark Staj mb roin 
; • is in it . ition 'The Egg, 

” 9 pT ^ s t ar. is uneauail e d a *. press 11 mt and r o 


unreatable. her.c- 
"wor i par: kl ng " c ompr-1 
s piratior. from geom*- r 


the t. 

* i ; n . 

•v: shape anc 


^me 


t ak 


a new 
es its in- 


for' 


note and be guided by the following restnc i > 
calculated to make for lively competition. ^here 
All words in your grid must be connec-e■ ■ 
can be no "isolated” words or clusters 0i zon tal 
Also, words which fail to intersect have^ * 01 ~ ^eing 
and vertical separation, adjacent squares no 
filled except by letters from the same w° r 


TH3 

IAI 


j 1 r 
JL 

'pis 

II 

nil 

R i A M 


. a : u .' 

•*H- 


T»T7 


E l- 

I 


t * T w imi -- 

tative solute 

Illustrated is a perhaps represen^ e0 jnetri c 
iich meets all requirements . Hs i.ng • o to~ 


which meets all requi 
terms fineluding 6 e11i ps 
tals a mediocre 
to do bett* much 1 
readers know your results. 

Have fun! Indi vidually, 
collaboration or friendly competition, 
of "Geometric khali-ure” record you o 


for 29 erltI fflcago * 
1.; . f— c "-;: and ltS 
, and V. lot The^S 

,10 ter k 
r the who « •fctnd 
s ee . n> A- 








O I 4 A 1 

MISSISSIPPI 1 yol 4 Karen Hopson, Mu 

>r at University >f Kdsaiss^ f a jhod' -re ^_ r en ^ 
l efforts high on her resume '* lea rn* , , en t, 

ishments, ~he log is please* pre 91 

.pha Theta chapter president, ■ - gt , Moj* d . 

School. Winner of a 37000 in 

America semifinalist and a 3 1 ^ ^ er d<**> ^ 


lit award. Karen 
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CLASSICAL GOLDEN SECTION, from page 1 

Proof : We draw the line PC. This line inter- 
sects (C) at M and N. We observe that triangles BIB, 
PAN are similar. Thus 
PA _ PN 
PM = PB 5 
and therefore 

(PA)(PB) * (FM)(PN). 

if we choose a sense on PC and let PC *= d, and the ra¬ 
dius =* r, then we obtain 

(?A)(PB) = d 2 - r 2 . 

Details are left to the reader. We may note that 
if P is on the circle the power of P with respect to 
(C) is zero. 

3. A Converse Theorem : Let four points A, B, C, 
and D be given such that 

(PA) (PB) » (PC)(FD), 

where P is the point of intersection of the lines AB 
and CD. Then the four points A, B, C, and D are on a 
circle. 



Proof : Suppose A, B, and D are not collinear. 

Then there exists a circle through these points (rig. 

. Suppose this circle intersects the line PD at , 

Prom §2, it follows that 

(FD)(PC 1 ) - (PA ) (PE) = (FD)(PC). 

Thus PC 1 - PC and - C. Indeed, when A, E, and D 

are collinear the point P is not defined. 

lu Geometric GAuticn of Quadratic Equations 

Let 

ax" +bx + c* a 0, a/Q 

be a quadratic equation, tfhere a, b, and c are rea 
numbers. Let and x 0 be roots of this equation. 

x i + x 2 c §Ip x i x 2 = f • 


Then 


c'. 


u. 



f 1— 4 

0 

i tf \ 


Fig. U 

consider a rectangular coordinate system^(Fig^^d 

the y-axis let IJ correspond to 1, and u 

£. . If A and B respectively correspond to x, ana 

on the x-axis, v;e observe that 

fOA)(OB) e (0U)(0C) 13 x 1 x o ’ 

a o TI and C are on a circle, 
us the four points A, B, * circle ig Qn the per - 

kr,ow that the center of . t uc and algo on the 
ndlcular bisector of the -g obviou3 i y one can eas- 
rpen iimilar bisector 01 • 'J midpoint of the 



If 12 oxen eat up 3 1/2 acres of 
grass in 4 weeks, and 21 oxen eat 
up 10 acres in 9 weeks, how many 
oxen will eat up 24 acres in 18 weeks; 
the grass being at first equal on every 
acre, and growing uniformly? 

Emerson's last question, 1837 


FOR OLD TIMES' SAKE! Frederick Enersor; ;aved this ■ 
tough problem for the final exercise of his classic! 
Horth Amer' c-. r ■ ■ r i thmc--i c (Boston, 1837 ), and with] 
1 C.a.« • "-.e question i •.• lVO rk 

problem" of 19 th century school mathematics, but ' 
with a difference!—the difficulty rest;: kith the 3 
final words. * he Editor has featured this c^cbla^B 

on his "business card," distributing it k delv at 1 
ic n. "Model s luti ns" were 'n_ 

Vi ted: it's not too late to send yours - r " 


t S‘ he o, the 

««k. “ t til 

is the radius. One may discuss , .* ~ “ en 

Tf the circle intersect the^aS- d J* fereQt « aS *J 
two real roots, if it to---" ■ equation^ 1 

root, and if the circle does' ? not intf ^ 3 

are complex. intersect the root*. 

• Jider F1 k 1 aga in^and Let us coD- 

from the equality ’ 1 a nd AC = x. 



Indeed, we are only interested -s 

To construct the roots we const he P° s itive roc 

tem (Fig. 5). We let OU = i T? 1 a c °ordinate sj 

X 1 X 2 - 1 I(x. + x \ -1 

to C corresponds -1 0 n the T 

ponds — on the x-axis. x h i 3 and to M corres- 

the center of the circle wm the P°int D, i- e 

incides with M. Thus the Phe roo ts cc 

radius MU intersects the nosltk ° f Cen ter°M and 
at K. Now we take A = n J Part 4 -u qK 

divides AB into the 6010^^°°^ ^ k. Ghen 
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CLASSICAL GOLDEN SECTION, from page A 


C 



An Approximation of the Golden Ratio. 


In 


Fig* 


, "IB 

1 y if we choose 
o 


y , we obtain 


y - 1 = 0. 


positive root of this equation is 

iwP *,.6i8. 

> 2 

. ~atic is close to y, which is practically used 

the golden ratio. . .. 

f° r i" The Regular Decagon: The ratio Ox the .a 
_ U the circ’Jinscribed circle of a regular decagon 
side is the golden ratio. 

to luS 



Fig. 6 

f: Let AB be the side of a regular decagon 

d (\AV We consider the 


TFcle of '"radius l"(Vig. 6). We consider the 
iP S C .jdes AB = BC = CD. Suppose that the^angl- 


= EC = CJJ. ^uppuac - - « 

We draw CP parallel to OD. Thus -e 

is also of . Therefore AB is also P ara11 - 
- LO r-cn cnH OPO are 


th^i c< 

qA-* fc n pr is also gc . mereiwc ~~ - w ; ^ * 

' * We observe that triangles CBQ and OFQ are 

to './ ae nt and thus 




QP = 

take OA 


QB e PA . , , 

1 and OP = DC = AB 13 x, we obtain 
x. The triangles OAB and 0?Q are 

A? 7 1ar and we £ et 

l^ la ' OA _ AB 
' PQ ’ 


If = QB + 1 




* 


obtain 






.Tr.ly the construction of the side of a regu- 
c-r>mo aq the construction of the 


. 1-* r 








ier 


is the same as the construction of the 
n. The construction we will leave to 


(see Fig. 5) • 


It line supporter of Mu Alpha Theta and of 
; r ftmir-Moez teaches Mathematics at .exas 
^'■^rsity. Box 1x3 19 » Lubbock, TX 791x09. 



OLYMPIAD WINNERS! Mu Alpha Tneta takes pleasure in 
congratulating the United States team, winners in the 
1981 International Mathematics Olympiad. Here the 
U.S. team poses in front of the statue of Albert Ein¬ 
stein in the National Academy of Sciences garden fol¬ 
lowing the awards ceremony. Left to right, Benjamin 
N. Fisher, David S. Yuen, Gregg N. Patruno, Noam D. 
Primer, Richard A. Strong, James R. Roche, and Brian 
R. Hunt. The team photo first appeared in Focus, 
newsletter of the Mathematical Association of America. 


‘Buds’ Seeks Authors 


Mathematical Puds , Mu Alpha Theta's unique compi- 
- a .ion of student mathematics papers, welcomes sub¬ 
missions at any time, accepted papers being scheduled 
f->r the next available Euds collection. 

Queries and submissions should be directed to the 
•- yf Mathematic \i B uds, harry D. 

Rudeman, 261 Davidson Ave., Bronx. V Y 10U68. 

hibmitte 1 t aper- normally will hav* won a top 
award at a Fair held in the student's region, 

v-'^re nr -.v M ai^ :.s held, the pape~ must have the 

a Mathematics teacher. 

•^pies f the paper must he submitted 
'■ th< paper simultaneously, 
carets nclude name, address 

arid r number f the student author, the 

* ■ ns r ng teacher; H i e and short 

boa* prompted the author to write the 
r r 'irV about the Author: hobbies, 
asni-atiors. credits, i* any. 

a P Pr * must be readable by a reasonably capable 
,r r 3ay • u, * n ^nhoo 1 student. Many papers 
Via7 °. loer ----ted because they lack this important 
jua -y. apers w th some originality are pre¬ 
ferred. 

apers should be accompanied by a stamped self- 
addressed envelope so that they may be returned if 
unacceptaV1*. 


ELECTRIFYING! 


PCDFD GH JKPCGJL HK 
GBGDH 3H 3THPF3QRGKJH. 


MFKNGPGQ GJ RBC.N- 
— PSFSV3W. 
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with the editor 


Said Robin to Richard, "If ever I come 
To the age that you are, brother mine, 

Our ages united would amount to the sum 
Of years making ninety-nine.** 

Said Richard to Robin, ,, That , s certain, and if it 
be fair 

For 1 43 to look forward so far, 
r then shall be double the age that you were 
When r was the age that you are." 


V. d mathematics books hr Id, for me, a special 
fasc.nat-on. This old Algebra problem in verse form 
derives From one such book. Mathematical Crinkles , 
written and published by one G. T . J^nes in 191? and 
102^ and located by me in a second-hand bookstore in 
our 19R2 convention city, 3t. Louii- You may want to 
try yeur hand at Jones* old verse problem; or this 
question, which Jones classes as Arithmetic: 

"The hour, minute, and second hands of a clock 
turn on the same center. At what time alter h 1 
o*clock is the hour hand midway between the other 
two? The second hand midway between the other two? 
The minute hand midway between the jther two?" 

The perhaps mos+ interesting problem classifica¬ 
tion in Jones* Wrinkles is Mathematical Recreations. 
Here one finds a remarkable variant >f the opider and 
Fly classic "diaLogue," Spring 19*1 . worded essen¬ 
tially as fo ! 1 ws : 

"On a suspended block of glass, *0 inches long, i 
inches wide, and L inches high is a spider and four 
gnats. The soi ier is on one end 1/3 inch from the 
bottom and m* Iway ‘ etv/een the sides* He gnats ar- 
or the nther oil Three of them are ' /m inch, 2/3 
inch, ar t i 1 ich, r^soeclively, from the top and mid- 


^ . '37 inches 


way between sid--. The fourth 

from the top and on an edge. 

- ri 

..he Six faces of r. h , 0l ,v , : . r gltSs|> , r v “ ider 
■ 'latch the four mats ar.d returr :>••• ->a ;„ e 

from which hr- started." 


Jones * answer ’> endir 


g fracti 


"The principal had the students in a school line 
up on the* *football field in rows of ten abreast for 
the flag ceremony. When it was done, it was noticed 
that there were only nine students in the last row. 
*This won*t do at all,* said the principal. ’Line up 
in rows of nine, then.’ When this was done, the last 
row had only eight students. ’The president of the 
school board isn’t going to like this,’ the principal 
declared. ’Line up eight abreast.’ Of course, there 
were only seven students in the last row. At this 
point the mathematics teacher told the principal that 
it was hopeless to continue since the number of stud¬ 
ents N always left a remainder of k - 1 when divided 
by k for k * 2, 3, U, .10. What is the smallest 
number of students that could have been on the field?" 

Vicki Schell of Jefferson City, MO posed that de¬ 
lightful challenge in the always interesting "Problem 
Department" of School Science and Mathematics (F*rob- 
lem 3866, October 198V)"! Department editors N. J. 
Kuenzi and Bob Prielipp, who encourage submission of 
student solutions, have given The Log permission to 
share what we see as a fine illustration of what once 
was called "higher arithmetic”—number theory, where 
some of the best "problem solving" in elementary math¬ 
ematics is to be found. 

Seek out good problems, and share them. Genuine 
problem solving is the best fun there is in connection 
with mathematics learning . 

->{• rc * 


A f : . n : 

■ ■ 

w . xa :t expres- 

VTTv * y^9E)/in. 

•uualjxati -n. a a aril ard no del 


ill 

As an aid 


say a shoebox) reaBiy helps 


Tom, Dick, and Harry (let’s 
ner candy store, and found ^ Lw P Slted the cor ' 

. Chocolate bar wrappers read ; n ® S P n 2 contest, 
win one of 3 million bottle, er °^ G in 2Li chances to 
million chances to“ !° f soft drink} ... Three 
million specially marked [candy°£ in 72 

true. This particular "contest" ^' This P art iS 
cross Canada at press time ) * “ ln swing ac- 

Observed Tom, 'With all'll 

bars,' I'd have to buy literaUy^? 601 * 1 ^ Inarked 
utely certain of a win. I'd ^ ‘M: lllons to be absol- 
oe even 99. 9% certain." 1 C ' 0 huy thousands to 

In his second statement 
Observed Dick, "There are Y* 5 Wron 8- 


v ^ ^ wxn. ha vp ovo x x wonaer hotf 

chance of at least one winner least fifty-fifty 

Dick was wrong. 5 1 m sure." 

Observed Harrv mt i, ra « 

'specially marked bar.' I e°? nd 23 ° f this kind of 
more likely to find exact! v 1 ° p ° nf!cl them all ftabe 

™ rs 

—!Sf o” s- In . 


».'n- »« ««. w 


j hose keeping busy with .. a 
word searches" (DecerrheTr ."^thematic tP 
consolation in o^r T l££) may fin-i V s crambled 
3IN/I6GAAN/CC6/MrN ^< t0tals to press f^ allen ge or 
20-sided pol/on L ^ rd3 ^SlSn ‘ For #1 
f> SWONE/SUM/AR^o?^ IGN) ‘ for * C0S f°V 

#3, THETA/FOCUS/PRIME aft ■ IT" ^ Poinh<! Fa 

BASE/FOM/kiLE/SURD ffi QC 38 WOrds > 11*2 


WJ > iulia/hocUS/PRimf D words 1^7 : \ , 

BASE/FOUR/MiLE/gul,®’ 38 words, Vho n P 0;L nts . Fo- 
U3 points. Bis#?’ S, Words, 'inclRdi Points . For#- 
SEGMENT/INVEHSE/EXUp^^®/0CTAG0NAmM^ TfLDER3 5 » 
eluding ABROGATION wl yield ' 3 3e0 ^^i/ALGEBR 
points (scored from in- 

We'll be interested in "entanlP* 168 

word grids. Have ^ top sco^f 61 

' 3 an h improved 


p hotoA^^ 

and 


Members an n 

r ity, -a aihp 3gra Phy, 13351 1A -U f 

^ 'has9 at ’ I st 

* ano 































YOUR date IN 3T . LOUIS ... AUGUST 9-12, 


--SEE PAGE b 



One wonderful old book of mathematical insights 
( s ee "diaLOGue") provides this algebraic demonstration 
(in case you doubted it) you are as old as Meth- 
US“l ah - 

Let th* 3 number of years in Methuselah’s be x, 

number of years in your ago be y, and the sum of 
these numbers be s. 

Then 

x + y c 3 

Multiplying both expressions, 

r x + y)(x - y) c s^x - y) 

• 2 2 

• • x - y = sx - sy 
Rearranging, 


x - sx = y - sy 
"C omplet i ng s quares , " 


2 + s 

x - sx ♦ T 
(x - |) 2 


2 


7 - sy - T 


f s \2 
y - o) 


• • X ” 2 " y ’ 2 
Adding half the sum, 

x 13 y 

Hence, x, the number of years In Methuselah^ age, 
equals y, the number of years In your ag® ... so, un- 
le niahLy, you are as old as Methuselah! 


INVERSE OPERATION 

r 7MAU£NAU3E Ul AR8 £3Y7K Y88KUE’ 1 C37 ZE33 
K p,jl A3X3C AR£E C37 xkx C8IA8UX5C. 

— 68668U24EA 65 AAC 

The reference is literary, of course — from the 
contemporary North American author, NR5UK81 INR7KA9. 

U?iiEA 65AA r is the heroine of his classic, 

U: b\. Adapted (enciphered) from Mathematical Digest. 


'•••v. . V". 

ih. 

*: •: :i 

ft a " ■ ” U ,B * B 

„ ° ■ ■ » 



WOULD YOU RELIEVE r/ 


seconds to assemble „nis f i Pty- 


piece dissection of a 10x1 ' checkerboard into asymmet¬ 
rical ’'octominoes—the challenge puzzle in the Soring 
1 I og ? Yon would ?—then turr. * ‘ t • 50 pieces as 

lei icted on page —and let us Know y ir "best time." 


60 SECOND CHALLENGE; 



L'-v this, n f'C seconds ’ DEF s ar equilateral, 
triangle. Also, in the figure, 4F r IT ^ CE. 
onat kW' is ^qiiilatera" Editorial. 
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EDITORIAL 

Ow eAprll hogging.., 

Martin Gardner, admired and respected as 
Larizer and interpreter of mathematics did it P ° PU " 
particularly well, a couple ->f Aprils a eo pi- f nd 
out, with justification, the general slowness 
time lag—in getting results into print ir, . 1 , 
day mathematics and the sciences, Gardner dev^If" 
entire "Mathematical Games" sermon in the Zeri an 
,us 3oientific American t... preliminary renn^+t 3tiei ~ 
staggering breakthroughs and discoveries ; Ug 
branches of mathematics and ir related fi J 
whole thing was, of course, me glorious W* The 
Apr i Fool intellectual extravaganza, hut ma™ *L 
*u.gh* nave jcnowr- better apparently were “ ^ 

'•la 1 . he ma t ic iari3 and s r i ent iu v wc-> r * 
flaws and inadequacies, ♦'icedless 


qui 


spto ioas ly, Drijnarily those ? n 

particular specialty or l^sc 1 r 
Gariner, then, T he Mat he mat i ca 

nage tnis issue is rich ir, 
nappy iigross >n for those of U 3 wY 

I fV *« “W. mathematics, occasiona.; i 

jr fully *?n joyed. 


Tj Uken in." 
k tr ' decry 
3 ay but, con _ 
context of their 
• the spirit ni 
£js_ April front 
and delusions a 
suspect that 
'an be too seri- 
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Da-e ll is 22i A purf •i.,nsense--see 

not”bv Jon° t r w aS ° ld " Methuselah at least 
oLLL T dell£ ^ "proof,” nag 

report^beSfafcle^o solve? ^ h3S ^ 

than^pur^if •" S0m9 there's mor- - 

u pur° ii .irreverent- 

"Old as Methuselah" d°mor^tr. f - UCh " rara " ; 
wel1 « Pleasurable C “fo ^ lnstr "' tive 7 
spot a mathematicaliv li Z* 7 • ' ’ ' ' t0 

WAlgel ! tep, nonly, 

9 = 9 'truOrSrSr? "***"*9* r't 

* etric paradoxes are *' " - 

=pmonly stemming £ron iir iV "'I 

'.■'7 s issue exhausts ir ar: nisint-.-rr-efi 


ail this 
V. • as our 

as 
to 
r > 

how- 

.n 


his issue exhausts ir' " 
olume ?6 Logs, but l Vl^ 1503 fmgo T1 

permit " deinonstration" S fu SQquen ^ i larto * * 
dee d? isosceles tl0n that ‘’very triangle i3 


, as 
o ,»i se 
as ir* 
}q6~ 

. on . 

for 


iU 


"hat " 60 -sec on w .... " ' " 13 ’ 

April £T- e ^latiai ^ llttl- triangle 

nott r,g aten on the ^ hV- wickedest 

you're in f ^ Urs ° lf a hit more' t >^* 1 ‘ ' 3 
possibly a sltlXli 8eonie tric 

Sessi °h of SlClIi'She 


MkL. 




/ 

/ > 


\ 


idf - - - 

matics "Sr° dU - lne a 

• 

; ,ar ^ MediVr-, ;,!i^tary 7 .',' ar 8ettr~- 

^^7T^2£2itt Mat pr -vi»v . t:: “r 

I,,. "'- 3 r "°py of 

01 hne ‘a.. at Nl^iyf^_Cont 

.C;. -,:: at 


offia ^*sr" 

”A rv Cm\T< 

q B U " S ti 0 i° r 'i atiV e a ff 
J? ln «s rC^ ip e s^rV- Mu A1 
te°X A ; G ^1 rf ;i0 ^ r ? h ’ *ni' 

=o mpilatio ^^ .the 

ntest «*.; 
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Scrambled* 



at rirr'i'o^ 1106 ^ I' 0 ^-P' n a Theta (as math-related fun) 

mathematical^" ®" d . thro ^ the December 1981 Log, 
t o . S ^ ra ^bled word searches” (so-called) 

rays of the^lettp rec ^ ular (including square) ar- 
wnr da iTu nT ,. Lw0rs carefully selected mathematical 

diagonally, for- 

■aearchw" Sr?' " en ohanging direction," auoh 
ter level, 3t , o ; ® r0Used some healthy interest at chap- 

spelled out in thfn^r- " Groulld r,jles " are , . 

is called for i„ December Lo£. Something of a knack 

grids, however ° onatru cting really good "search" 
chapters (or GriSt for the mil1 " of interested 

The Log, aco.n^. n 1,<0:r interested individuals), 

cr-roupinp of +* ln §iy3 offers herewith an additional 

word- patterns of assorted 
ties . " ln, ii ca tions of solution possibili- 

Prellminarv + . 

initial "scrambl -h " f S the solu ii° n potential of 5 
"diaLogu^ ,T Uorc * searches" were carried in 

* LWuJrS 1582 ise- 

the following; ~ Ja " grid ' Dirst published here, is 


6 . 


W 0 


70 admissable "scrambled 


which conceals WeV , 
words" (CLEARt v i, r y er 
point per letter') 5 ^-bERT, worth (at 1 

better by half t-u ^ 1 '° Se to points. These are 
SET/ONE/oUm/arj; / pqn r “suits reported to date for the 
An equally 1 D Dei ; ember "math word" grid, 
word grid is ' "'Ptessively endowed LlxIi mathematical 


7 - M E A M 

area 

D E 


M 0 R F 

also harboring m ’ 

words of 3 to 7 than 70 admissible "scramblec 
30 D« 'c.ers for a point score close t 

A really 

is harder to oomf L* 3 grid of "math words" evider 
me b y, but 

Ratio 

u N I 0 N 

g0 rambles at i„ ° ^ V E N 

gVT5N> ?T7.13 , RYg S i f a dmissible words . (We rule 
a S iven Wor d; a L ’_•> PAT, and TAR as "contained" 
given word. RATION as an "extension" of a 

^ f P r JPer noun Planet or goddess, we exc 

c- ejn ei ;:>ee ’’scrambled search" rules, 

A new 7 x y 

A 

w 

T H E o R E M 
ELEMENT 

U E C T A R E 
? S C I M A L 
, N T E G E R 

?°Duns 


Among the longer "scrambled words," look for INDULGES, 
LECTERN, and GARNET. Capitalized, and therefore inad¬ 
missible (but fun to hunt) are the names of a mathe¬ 
matical great, a world capital, and an outlying sat¬ 
ellite! °lour report on words found and total points 
(the letter sum of, in this instance, the 20 longest 
words) would be welcomed by The Log and by your fellow 
searchers . 

For those with even greater ambition, an oversize 
9x9 math word array is known (on preliminary count) 
to""scramble" well over L00 admissible words of 3 to 
9 letters : 

10. NUMERATOR 
COROLLARY 

asymptote 
logarithm 
tes SERACT 
COMPOSITE 
IMAGINARY 
POSTULATE 
REMAINDER . 


Watch, here, for "included," therefore inadmissible, 
words. There are more than 30 of these, with .lSSER- 
ACT itself incorporating at least 8 (CARaSS, CARES, 

A jj £3 _ from are, metric unit of area measure CARS, 

ACT, ARE, CAR7 ERA). Proper nouns "entwined" in this 
9x9 include a city in India and an ancient bcott-sh 
people.* Reports of total word counts and point scores 
(on 20 longest words) will be welcomed. 

The real "scrambled word" challenge, we remind 
you," is to come up with selections and orderings of 
mathematical terms ("math words") that will permit 
even higher "scrambled word" and point totals. In one 
case of our 9x9, nine "math words" have been selected, 
somewhat arbitrarily, from surely scores of P oaalble 
mathematical terms, including plurals . The 9 then 
could be ordered among themselves (in the perspective 
of "scrambled word" searching) in 9-/2 or 11 uaO es¬ 
sentially different ways . Is our 9x9 selection and 
ordering the best possible? Conceivably, but the odds 
against it, by chance, are countless billions to II 
Let's hear'from you with your mathematical word grids 







- „a»t c-tptt TT5G SIGNIFICANCE 
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YOU'D BETTER NOT BELIEVE IT! 



Reporting, and indeed extending, a startling log- 
related result recently published ir. Mathenatica 1 Di¬ 
gest. Mniversitv of tape Town iournal for high school¬ 
ers • 

If log JZ h 
ano Logw3 ~ o. 

determine log^o. 'low logarithms, being exponents, 
adding when tne numbers \f which they are exponents 
are multiplied, the ..ngJ' = a * t has certain 

merit ... but the following line of thinking evi¬ 
dences creative imaginat' or. "'I early, n the assign¬ 
ing of symbols (above', t oatte^r \ar been present, 
and might logically be ex*-ended ... 

log^ * 

. oe^- - - * 

whence 

Mathematical Digests tongue-^n-cneek "result.” 

However , 1 or- cal? y m •"* cone is tern Lv ext ending 
this nonsense somewha 4 “ .rthe- 


from which, witn complete rigor. ^og c e log^/^ * 
i/2. ••• Apr! - Fool, everyone! H.D.A. 


dia ue 

with the editor 

Logmaster Tom Bress ^Riverdale chapter, Fort ifyers, 
FL), having maintained his 1.000 batting average by de¬ 
molishing every Log cryptogram in sight, sends the fol¬ 
lowing as a challenge tc Log readers. The verse is his 
own — and, forgiving a few anachronisms , possesses unde¬ 
niable math-related charm. 

ABRN KFRQYCNTNT TYT LOE, 

JKMN -JHA AI JQTJ HCTTY, 

YB JQN RYFRXL INFNBRK JQNF ZA, 

KBT HQK.i TA SAX MBAH, 

YJ f L JQFNN OAYRJ ABN LAXF ABN ' YDN 3YBN! 

Tom recently had the good fortun® ' ^ locate a re¬ 
print ropy of 3am Loyd'c lyclopeiia ~f pQOO Puzgles, 
Tricks , and Conundrums , the posthumous ■'ompilation of 
much of "the best o* iinpricfl*s lead¬ 
ing puzzlist. -on ..n Elizabeth, N.’ 
ir. 1 °h1, Lpyd became for decades'’ a 
household word through nis syndicated 
cartoons, problems, and math-related 
contests . Loyd is perhaps best known 
for his "1<" sliding-block puzzle, 
the 19th century counterpart Cat least 
in populaity) of Rubikhs ’ube. Delv¬ 
ing into his Cyclopedia, Tom chanced 
upon one of Loyd*s combinatoric clas¬ 
sics: recalling the Cheshire Cat of 
"Alice" fame, the puzzle asks, ,f Was it a cat I saw?" 




■__ _ _ d 

«V r 7Ll V 'T RFT * T "vrrv ( ,■ - 

-:---— * 

• - - hims •' - ip Log- 

w . l . ;; v -computer r-,. ;hristmas| 

■ w ■ ’ ' . ' • the ; L 

1 W checkerboard_ V ^^ssenbled UM 

pub? Ished ; r a. rria >r challenge 

■ x2&V'.:.r,, nr n<- :/ * T has m t. 


The palidromic I 

W shown at left -Q'-’d in the I 1 

^ ' :n ’ s question question, 

sow many ways oar TIC "?f ders : T 
ue read i n r~„ - -a - 5 - a cat I 

arr syT let theV • f the giv 
"... lir^cfl <nOW f 0Ur t0t 
33935 / 7 Cany 
DabMf " Atonal 'Ll? 3 Logm 
4 • Tinoentl- ^ pna Theta sp 
OH, write.-V‘ &r ’ ; ’ --ich 5cho 
' i The [ ' .. 'I ■ r -lasse: 

scnooidaV I ; ram hled searc 
-lose thS ■?? ^-istmas 

. : L—- -v.: r-TnS 

such "searches "'' a le f??'/" -Stir at 

- -OUpj 


W 
WAW 
WAS AW 
WAS IS AW 
WAS ITISAW 
WA3ITAIT3AW 
WAS TTACATISAW 
WASITAriSAW 
'WAS IT IS AW 
WAS IS AW 
WA3AW 
WAW 


them re la 
than wo ar 


nmducfi 


; l : -snsuming Cbut fun) . 

,T ■ anmi V with a ^uaust.. v a .- 

L nc " th “ sew finite L- h-<und o 

■ profound a ! »hd m ' « ru 

■ -- s I.es 


heartbeats .has, .,J' b ^ ihtrav^~ but U 3 

a still oth^r ac * v ^so p rir ' lUs or wa 

• ! * ^SDor ,i, ... a ^cre^ n « 

^ a n < n - . 1 

Sf .Merisi 


Wrher ir‘R a ™^*y 

graphic * L -» 

* ypuogram " •. . 

_ . . ‘ -Las , 


'’ r r Je nn , ; 


Lor 


or, ^ 


i > ’ '-'‘ x ’■ 

• ‘ ^ he 3ol\ 




■ all 


■ an R-ubik's Cubiti«s 
ernor r ’ rr; d Hansen ,, ured , ‘ J vi 

section model to Oeome^ 3 L,w he b ? A 1 pha The 

fcM -* “ «p. CT4'—>«r;*ii»~ 

it! -Very^hic^.. have a 


m i w s 


•WHy 



CAROLINA Pn.i T o , r 
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Al-Biruni, Regular Polygons, & Flowers 


by Ali R. Amir-Mo^z 
Texas Tech University 

"Mature avoids whatever does not have a geometric 
solution,” writes Abul-Raihan Al-Biruni (A.D. 973- 
10 U 8 ) in his work, Constructions of Chords in Circles 
(ESTEKHRAJ-AL-CWTAR fi-al-dawayer)” 

A "geometric" solution means a ruler-compass con¬ 
strue "ki° n . 

Even though Biruni suggests that there is no 
flower with seven or nine petals, he obtains a third- 
degree equation for construction of a regular nona- 
on in a unit circle. Before discussing this problem 
'JjT’shall study some regular polygons and flowers re¬ 
lated to them. 

1 . Preliminaries . 

In what follows s n will denote the length of the 
s ide of the regular polygon of n sides, inscribed in 
a unit circle. We shall not give details for well- 

n facts . 

Mow we state without proof an important Theorem: 

A geometric configuration has a geometric con¬ 
traction if and only if parts of it can be obtained 
^ r ough linear or quadratic equations . 

2. Regular Polygons and Flowers . 

The side of an equilateral triangle inscribed in 
unit circle, i.e., s^, satisfies the equation 
x - 3 c 0 . 

yfre positive root is considered (Fig. 1). One may 



• nd flowers with three petals . As examples, we 

*** p Sago Lily and Trillium (Fig. 2). ^ 







observe that sl (Fig. 3) satisfies 

p a 

yi — 2 = 0 • 



Dogwood and Mock Orange are examples of flowers re¬ 
lated to s^ (Fig. U). 





wooct 




jKock Or art c 


The side of the regular pentagon, i.e., s^, satis¬ 
fies ^ 

x^ - 5x 2 + 5> *= 0 . 

p 

It is clear that this equation is quadratic in x . 


SECRET OF SUCCESS 
(Suggested by Tim Grose) 

ABB CDE FGGH IF BIJG IK ILFDMAFFG AFH 
NDFJIHGFNG, AFF OPGF KQTOGKK IK KEMG. 

—RAMS OTAIF 

The roots are x 2 = Since —y^ is larger 

than 1 , it follows that 

which can be constructed geometrically (Fig. 5). 



(Continued on page 6 ) 
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matics Education, Nova Scotia Uon A Uen m q +v 

8.0, 

Editorially 

Another Great Year 

•t well over ow'thLSLia*;* l «Ut« i„ , 
locations, this has been a vr and Junior con 1 ’ anc * 
Theta ... with S^eat, year* f* ^llepo 

the pages 5' *?£“£*•' 

•liirait.fg •*. saL» » clM ln 

®=« SJHW 

piht. st rp'fearSi T‘ 

s» 2?» js&r si-sS, ««<»?'* 

—srs art -sr 

head, but we're pleased ir ‘ thJ a W f e «*t 

these voluntary h the Wt*, ls Supt CT 

Katherine Layton, Mu Alpha n P ? 3it W. Z iritQ r eat T 3 *- 
be our Mathematical A aq Pha lhet a Da at 6 n °te th ! n 
tive. Kathy succeed 3 ? C1 * tion ' 

completed. * Dr - Robert Vii rep,’ wi U 

The Log welcomes new r S ° n ’ v, ^ : °3e 

N. Valley Stream, Ny. n L °S"a3ter a <: ' rrr ‘ is 

’ ,Um Oates S 3u °tt Bert 

_’ n - 


Cates, Greenville, AL; Spencer Greene, Spring, TX: Tim 

mLter" mt n h’ ^’ &nd Erik LoU ’ Houst °n, TX.' A "Log- 
t^- Va„ P t U ' h a1 ! 0 goes to Van Buren ”igh School chap- 
th° , rIo ir ' a ? U ’ e "r AR ’ for an outstanding 111iO total on 

tore aboniTw r - SSW ° rdS Challe nge" (Feb^ryLo^). 
More about this in a future issue. 

dual members fv^+v, 3 challen S e to chapters and indivi- 
and good fpll 1 ■ kS mon *'hs ahead: biend mathematics 

your school community^ ° h a P H er leVel &nd throu g hout 
your Log. Share hiahi d £2EEHii£ate, through 

Planning aPfelcome 

i rMUALPHA ! P! ' 'C 



IA INAL [ 0 ! !l J 

W 5 HJETDN *£ 


-3 


has hi jn i . ^ to back r 0 _ 

c °nventi on ^ p3ans fo -” ar/out-t Chain,iar ' Ak 
s ‘ ast 3 from L °uis is thf andir,g l2t h 
--^LiL 2v ille Hi>h tkl f of st. 


--issue yc 

°tic^°[ kh ° 3 ^ with^^--^ 

Tha i~ r aof Ko ginatioa tS^^he mafh 

SEr.^ 

I; 'l>teps Win Sl ~~ 
th. u w hai ' e !nst 

Ported K- lor ida ,. ent hus ia s t„ . 

Egy,; 

sggwS: 

>=02?. «r,d and 1 

“>■ !5,';,-'4 a, r b rk^ 

tact 6 .. by , ° Oovs. ' ar, ierit ; . , A * "lei 

dor • c aro? a 8 e » as ‘ /fe st r.,. 

S r-h’ yw,- 

r :-^ • Me Gii ( 


THE MATHEMATICAL LOG / PAGE 3 €0 & &t X OCTOBER 1982 

Unique Personality ©f Mm Alplha Theta 
} Metleeted in Convention Seesaes 



donor of the award, is Professor of Mathematics Edu¬ 
cation at Florida State University and a former pres¬ 
ident of Mu Alpha Theta. The 1982 Kalin Award winner 
is to be determined at the St. Louis Convention and 
will be named at Convention and in the December Log . 


MENTION HIGHLIGHT, presentation of the Robert 
A - n Award to Mu Alpha Theta»s outstanding student 
t*K e r* F ' dl ' ;ard Riwland (left), 1981 winner, is shown 
the award check from Dr. Eugene P. Smith, 
Theta national president. V/ith an outstand- 
jjjii ^c9’ dend - c and extracurricular record, Rimland 
laired as Theta chapter president at Miami 

,e\ x Park Senior High School, Miami, FL. Dr. Kalin, 


GRISSOM HIGH SCHOOL claims its prize, the first award 
in the 1981 Convention Mathematics Competition , here 
being presented to a team representative by Fred Han¬ 
sen. For most who attend, the ’’Math Competition,” 
with its entries from across the country, is a major 
feature of a Mu Alpha Theta convention. 





r Y0\ 
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Convention Sceimes 


Convention Scenes 


U.C.L.A 

student 


CONFERENCE 
er.thus last* 


ORGANIZERS 
from Cresc 


Ron Klint and si* 
Valley High School 


CHARACTERISTIC POSE? No, a chance to stretch between 
addresses, as Dr. George Fischbecfc prepares to tell 
Mu Alpha Theta that "You Gotta Fail to be a Success." 
A meteorologist and popular Los Angeles television 
"weatherman," Doctor Fischbeck urged members not to 
limit their ambitions by fear of failure. Mu Alpha 
Theta has been fortunate in attracting outstanding 
fn-r General Sessions at its Conventions . 


convention chairman F- 
toP in Round On, 
1 David Rollins of Gri 
■hapiro of New Trier Hi, 
•of Seholm High School 
ited with Rubik's Cube 


-ss°in £ eLlt ion 

f Round 

key ~~- 

Rubik's 
c °ntroT^f' 
geometric , 
esthetic a - 
, How Qui 

1 Uc iiorT~tr' 
oo program plan- real world 
at Section Meet- The 

gethers. Mathe- many 

jy * Alpha « : 

dent presenters f ° r < 

related ideas as 
03 will attest- 

3ome oft ; e "’oihematicg 
Its tic models . Reward!, 

f gambling. sl on^f~r^ 

it all? - °f h-ir,i 


■11 the Mathematio 1 

li!^irm^n S' Mathematics 
, e: _ _ ~~~ _L__^oc. Hansen. 

Tt~?^2S_Back t ~ 

. gaining 
design of 

- 0S . ^ngel^" ^|nojn5gol 0gyi a PPlying a formula 

s-c£i^o woi;: nt dis oSses°fj; st with tne 

Is there ^ . “ the ™le of 

°Uch a i-; . Car eers e • 

Ll1 view ^ll" f s t:l hg a „ : J a discus- 


Wide Range of Topics 


^yXiER'S FORHu^ 

^tics depaxTtjrjg SLOPED. Harry D. Ruderman, ma‘ 
5 chool, New York Sv innan at Hunter College High 
y° r f°?T Mu Alpha*TL r'~ and Mathematical Buds coord 
Lhe ; C0I 'nesp 0nH e ^ a presents a flawed proof o. 
^jiit square-^ an ^ between points on [0, ij an< 

fl aWS * Eac H pr esck ^ 1:i - en ges his audience to find i 

^ 0000 ^ -- ^ti0n Was £71 won rm C3 PVAfSl d^ 

198 I UCLA Com, 

° nv ent 


3E CONTROL? In one of the most popular sessions at 
Alpha Theta 1 s UCLA Convention, Professor Herbert 
rior University of Southern California, presents 
lining control" of a Rubik f s Cube as involving "al- 
,ra in action, geometric visualization in 3D, and 
• design of kinesthetic algorithms." Cubes sprang 
like mushrooms in dormitory rooms in anticipation 
and following, Professor Taylor's presentations. 


ion photos by Frank Moody 


grist for 
similar hig |T 
’ffered in a 
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Al-Biruni ... FROM PAGE 1 


Wild Rose and Globe Flower are two examples of five- 
petal flowers (Fig. 6). 





Wrt % 


&J. 6 £&be &OL 


The simplest of all regular polygons is the regu- 
lar hexagon (Fig. 7). One notes that s^ satisfies 

x = 1 . 



&J-7 

As examples of six—petal flowers one can mention 
Pasaue Flower and Yellow Jessamine (Fig. 8). 


?* T , j& u/er 





The golden section polygon is the regular deca¬ 
gon (Fig. 9). 



The side of this polygon, i.e., s 10 , satisfies 
y? + x - 1 - 0 

which is the equation of the golden section. Stick - 
weed is an example of a ten-petal flower (Fig.10). 



£$ticjt u/ ee dL 

faowtr of Jfie ^otc/eri ^fectco 
Jij /o 


The plant, with its flowers of light golden color, 
stands out like a constellation on a clear night. 

There are other flowers of ten petals, such as Colum- . 
W and Mag nolia (Fig. 11). These fl actually! J 
have two sets of five petals. V 




Columbine. /fi 

/f OvXjaQno Cla. 



Ofl-1 

flB - 2f = . 


AB = y is the side Of ' Z 

ciro!., th ,„ the ^ ^ 

I ' tin 20 °. 

The identity 

applied to 3 ( 20 o) c 6 ^ Q Sln t ~ h si n 3 t 
sin 3 ( 2 q°\ . fields 

Thus, V = 3 sin 2o° , 3 

£ = 3v y 3 ^ s in 3 2 o°. 
which impli es that . 2 8 

3 S 9 3a iisfies 

^ equation I 7 * + ^ = 0 . 

Biruni. s 0 h ’ bavi n g J 3 t 

/. \ ne chose a n - din 4 . 

1 ^ _3 " x a hd obfa not Please 

He th x - 3x = i 0bta med 

<In «« l0 .i^ 11 1 :^»«sa l i8. 0]QmaUon f ' 

1 ’ °he may 

2 = c °s 60 ° a ® 

4 C ° S ^ 20 ° 

Amir-Moez a D ^^i^nanh ~ 3 C ° S 

03 ” 


asassg'J- •>. 

a hriari^ p?V ^—^l£Uhi c ge kre % n 

cians *» ^ • m p ^^^£ess 

(1 9?9). S ^neii^S3 ThT^T^ 
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by Convention^ vT "^aBogue" was admirably captured 
shot of a Los ? hoto S ra Pher Frank Moody in this candid 
sion. Accordi* n f ebes mathematical recreations ses- 
own picture* 9 Editors who feature their 

using it to or .P er h a ps should be) suspect, we*re 

aiding Editor Issuers column in the hope of 

logue, both at S ^f tt ' i ' ng and enc °ur a ging just such dia- 
over the folq . * Fou is and (through correspondence) 

Log . Let ! s ^ ear * Your "input" means a better 

ar fr °m you. 

Taking i n * * * 

matical thought 6 breadth and richness of mathe- 

common Persp ect ^ at whatever level—calls for an un¬ 
is, we submit D e *. Something of such a perspective 
^^^hat a Log readp^°u^^ ec ^ dn ^ Wo remarkable anthologies 
^^F: Ur / bbent lo n . Th has ver y thoughtfully brought to 
ica ISimon and ae references are Fantasia Mathemat- 
- ag ; le - ^ Sa me pub^^ 1U ? te^, ^58) and The Mathematical 

^ u otes o a S ^ e^, ^9^2), compilations of prose, 
Sa o w>n^ mer:i - Ca ri anfk° 0nS5 anc * muc h more, by the ver- 
eludes d a ° f mat h er ^u 0l0gist » Clifton Fadiman. What a 
Sded IV '!! emoi ’ab2 t + ® re lated reading! Fantasia in- 
M»S?n^° fess °r»' L^° of topological tales, 
than ror 4 ^- (bett ' The Islan d of Five Colors," by 
hv A J n ls fictin Y ^ noWTl for his expository prose 
classic MA tS S h - 5fegpie nd " A . Subway Named Moebius ," 
ics " aL »’ B > re Prints the Stephen Leacock 

thTearli r fhur q The Human Element in Mathemat- 
Billion £! science fiction gem from 

Names,” of Go /„ th e computer age, "The Nine 

^orcretta^T Lte h i Speaking of "Nine Billion 


, writ 4 . ^oci!i o _* ° ^ n . 

forgettable + n in Ma v ^Peaking of "Nine Billion 
TC 1566) ta le on T 5 1952j Clarke reads this un- 
tening as weT? 0t sur^^f^iL^fJarth TcSSdnon stereo, 
33 as bo^ 1310 ®^’ if makes for good lis- 

g0 °d reading. 


logmastej. 

W 

WAW 
WASAW 
WAS IS AW 

wasitisaw 

WASITAT1sa w 
WAS IT A C A T X3 a,. 

wasitatisa? 
^ wasitisaw 

WAS is AW 
jP WASAW 
WAW 
W 


^Uest-i 33 ^°rt Myers, FL, posed the 
how m ° n our April "diaLogue": In 
it a wa ys can the palindrome, ,r W as 
ot hh a ^ sa w" be read in the letters 
recall ^ a ^^ e rn at left? The question 
W fame S Cheshire Cat of "Alice" 

AW' Ph22si4 a ^ ^- s due to American master- 

W Lo §mast t Sam L °y d (18U1-1911). From 

Lichtenberg, Tom has 
S^neral• following answer—and 

Pali n > lzat i°n : Sam Loyd*s 13 -letter 

ndr°m e be „ read ^ in 

Va ys. o (2 - I)] 2 , or 63 $0b 

eiv 0f ler 10 +u neralizi ng, for a palindrome 
Veft by 5 th 2n + 1 letters, the number 

tU(2 n . 1) ]2 > 


of wa ys is 


"Prove that the sum of 2 different squares, multiplied by 
the sum of 2 different squares, gives the sum of 2 squares." 

That question (its general solution, not a mere confirm¬ 
ing illustration) calls for a fair page of algebra—and there¬ 
in rests a story. For on the night of December 3, 1881, a 
remarkable Englishman lay awake in bed and fully solved 

that problem ... in his head. _ , 

The Englishman was The Reverend Charles L. Dodgson, 

M A better known to the young and the not-so-young by 
his pen-name, Lewis Carroll. The problem and the "in the 
head" solution the creator of "Alice" set down the next 
morning, as had become his custom. Ultimately he shared 
it, in a surely unique collection of 72 such mental ex 
“ _ w , pi How-Problems Thoueht Out During Wa_kefu[ 

Hours ("hiving been solved, in the head, while laying ~ 

it nioht")_see, for a modern edition, Mathematical 

...Ke ^ pillow Problems and A 

Recreation N York: u over Publications, Inc., 1958). 
^^^npTes of "pillow-problems" to which Dodgson 

reC "Gi'v S el i "hl h 3 SdS^Tlriangle: construct it." 

"If a, b be two numbers prime to each other, a value may 

h for n which will make (a n - 1) a multiple of b. 

be found for n containing 6 counters; one con- 

"There are 3> bags,, earn s white ^ 2 black; 

tains 5 white an black From two of the bags (it is 

> hlri ’ 2 , .W dr.v„, .nd pm,. ,o b. 

ScKS »M... What id .1* Ch.nc. of dr.wi.g . .hi,. 

counter from the remaining bag. 

Remember, "in the head^^_ 

TRA.NSFINITE PERSPECTIVE 

r v TK T BWWPCHZ M1SW TLMDR GTRXWGTR- 
rqN RXTR c nti cr tpp. KMYRX IMJMHK 
S™ ITN owjwtfwk rm aw —kw rami thk rxw 
S c mi —tw mw gczxr nww rm roths- 

ra^m'jWHDN MO WJWH RXW PMOK GTUMO'M NXMI- 
f fLS YTOMCHZ RXOMDZX CHBCHCRU THK 
QYTH7CHZ CRN NCZH BOMG YPDN RM GCHDH. C 
S W4T3RPB 1X0 CR XTYYWHWK THK IXH RXW 
KSScmh ITN C^CRT«- U R CR ITN 

TBRWO KuHHWO _ICHNRMH SXDQSXCPP 

nRpachine 100," a number game that has been around 
neacriii 6 , oremium on certain elementary 

for some U ™I’ g w ith its simple variants) can be 

insights, and Cal^^ further develop . 

fun to mas allv la y ed "Reaching 100" involves two 
As .usus y P ^ irgt picking and announcing a num- 
participant , ( arbi trarily) 10. The second player 

ber t> etw ®®? fieure a number between (equally arbit- 
adds to tni & Players continue to alternate, add- 
rarily) 1 an number3 between (in this ver- 

ing to exl ^ ln 6 The first to reach a specified total, 
sion) 1 and 1U * 

100, wins . two-player standard version, who- 

Clearly, w ^ n k i s 0 pp 0nen t adds x, 

ever first re f° ;i~T x); further, whoever reaches 78 
he responds W1 ch ^n d so on. A winning strategy 

similarly but w ith an unsuspecting opponent 

evidently toi > g^„ « con trolling number" seq- 

the ’eld'not,^a' 1 ' 1 ' p robabl y s hould not > be entered 

until close . t ° t !)ariants obviously await development 
Interesting ^ example, how about reaching $1 
and exploration. ^ co ins; or $100 using (as 

using H, \°t\ $3 $5, and $10 bills; or a stipu- 

in the Bahamas) $L certain ara ilable post- 

lated amount 0i . F . . _ 9 __ 

age stam p denominations^ 
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MU ALPHA THETA INITIATION CEREMONY 


PRESIDENT: 

Candidates, you have presented yourselves for initiation in Mu Alpha Theta, an international 
honorary mathematics society. It is an honor to you to have been selected for membership in this society 
which has over 2000 chapters in all fifty states and in some foreign countries. You each meet the . 

requirements which include work done with distinction in college mathematics. You have demonstrated that 
you possess the qualities of industry, initiative, and reliability. 

VICE-PRESIDENT: 

Before you is a replica of the society’s insignia. Its blue represents truth as unlimited as the sky. 

The gold shines as a symbol that mathematics is a valuable treasure. The insignia represents, above all, a 
supreme law of mathematics... one combining the mystery, the challenge, and the beauty of numbers with an 
indispensable law of geometry. 

SECRETARY: 

Mu Alpha Theta was formed to engender keener interest in mathematics, to develop sound 
scholarship in the subject, and to promote enjoyment of mathematics among students. 

PRESIDENT: 

The society’s name carries with it the meaning of the organization. Mu stands for the Greek word 
p 0 f learning; Alpha stands for the Greek word for truth; and Theta stands for the Greek word for service. 

1 invite you now to stand and to repeat after me the pledge which admits you into full membership. 

, 4 . / 

PLEDGE: “I,____, do solemnly promise to uphold the standards of Mu Alpha Theta 

to remain true to its purpose, and I do solemnly pledge allegiance to my fellow members and I 

promise to aid them in the search for mathematical truths.” 

SPONSOR: I now declare you members of Mu Alpha Theta. It is my pleasure to welcome you 
^to our organization and to commend you on your accomplishments in mathematics. I 
challenge you to always strive to do your best while you are here at ECCC and to dedicate 
yourself to cultivating a well-rounded life, a life of service to others, and a life of honor in your 

community. 








